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The Straight Line Engine Company’s 
Traversing Machine. 


Some four or five years ago the writer,* 
in arguing the question of the loss of time and 
power in the use of large planing machines, 
suggested the possibility of using to advan- 
tage a vertical spindle in the place of the ordi- 
nary planer tool, and doing the work with 
two or more tools traveling in a circular path, 
rather than with the single tool with a recipro- 
cating table. The Straight Line Engine Co., 
having work upon which a.machine of this 
character would be as likely to succeed as on 
any other, the machine shown herewith has 
been built, and found so useful in many ways 
that itis believed a description will be of in- 
terest to your readers. Whether as a substitute 
for the planing machine pure and simple, 
this machine is a success, is not fully demon- 
strated, but the many jobs that it is capable 
of turning out, that cannot be done on the 
planing machine at all, render it more than 
probable that something of this kind will be 
developed that will be useful in many ma- 
chine shops. 





The machine very much resembles a plan- 
ing machine, but differs as regards the verti- 
cal spindle; in the fact 
that the platen or 
table is fed,back and 
forth at adjustable 
speeds, by power or 
rapidly by hand ; and 
in the fact that the 
crosshead is fed up 
and down by power 
or rapidly by hand. 

As regards details 
of construction, the 
machine differs from 
the ordinary planing 
machine in every par- 
The bed is 
a complete box, hav- 
ing solid top and 
bottom, as well as 
sides, which has been 
proven by experiment 
to be 50 per cent. 
stiffer in a vertical 
direction, twenty 
times stiffer sideways, 
and thirteen times 
more rigid against 
torsional strains than 
the ordinary side 
plate and cross-girt 
system. 

The table, 3’ x 12’, 
is also of the hollow 
box construction—8" deep—full width be- 
tween the housings, and carried on flat ways 
34’ wide. The housings are hollow boxes, 
us is the counter-weighted crosshead, the bal- 
ance weights running in the housings. To 
resist the side strain of the cutting action, 
which is more severe than in a planing ma- 
chine, the cross-beam between the housings 
or posts at the top is very wide, and the cross- 
head itself has a T slide cast with it, which 
serves as a vertical guide, and this, in connec- 
tion with the vertical power feed, makes the 
machine an efficient boring machine, and a 
handy substitute for a radial drilling ma- 
chine, having a capacity for this work of 


* The description of this machine was kindly 
furnished us by Prof. John E, Sweet. 


NEW YORK, 


drilling a ¥"’ hole up to boring one from 12" | 
to 16” diameter, and anywhere in a structure | 
3’ wide, 12’ long, and any depth that can be 
placed under the boring tool or drill. | 

A fair idea can be formed of the arrange- 
ment of the mechanism from the cut. On 
the rear of the machine a belt from a 
cone overhead drives a cone shaft at the | 
base of the machine. 
through 


This shaft extends 
disk, 


and carries a leather-faced 
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STRAIGHT LINE ENGINE C< 


engraving. 3evel gearing 


shaft convey motion 


shown in the 
and a telescopic 
splined shaft seen in the crosshead, and this, 
through the agency of either worm or spur 
gearing, gives motion to the vertical spindle at 
eight different speeds, varying from one to 
twenty-six, or from 5 to 130 per minute. 

The leather-faced disk before mentioned 
(as seen at the lower right hand side of the 
cut) motion to all the various feeds, 
through the agency of a novel device. The 
iron drum running across the face of the 
disk is set about }'° away from it, and an 
endless leather belt, surrounding the drum 
loosely, is pinched between the drum and 
disk, so that as the disk rotates the friction 
between the three—that is, the disk, belt and 
the drum—causes the latter to rotate also, 


to a 


gives 
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ENTERED AT Post ( 


|and by shifting this belt (which is done by 


the enclosing box shown) nearer to or further 
from the center of the disk, the drum is 
caused to revolve slow or fast, as required, 


or by shifting the belt to the opposite side of 


the disk, the drum is rotated at varying 


| speeds in the opposite direction. 


In addition to the usual appliances to 
machines of this character, this machine is 


supplied with graduated scales not shown in 


IMPANY’S TRAVERSING MACHINE. 


for moving the work or cutter any given 
this applies to the table, 
or vertical adjustment of cutter. 

with a locking device, that 
brought to the 
permanently 


cut, 
distance ; cross-feed 
Each slide 
is provided sO 
when the bed or slides are 
required point they can _ be 
locked in position. 

A taper socket in the spindle, 
or collets and mandrels, adapts the 
to the use of all drills, reamers and milling 
cutters, and a quick pitch thread on the out- 
side of spindle fits it for the use of large 
traversing cutters and boring tools. 

Among the classes of work this machine is 
for is that of facing steam 
valve faces, and at the same set- 


with bushes 
machine 


specially suited 


chests and 


ting dressing out the ports and drilling the 


stud bolt holes. With the three 


center 


AND BLACKSMITHS. 


| $2.50 per Annum. 
SINGLE COPIES & CENTS, 


JFFICE, NEW YORK, AS SECOND CLASS MATTER. 

system used by this company for holding 
work, such jobs as facing both sides and 
boring both holes in connecting rods is done 
accurately and quickly. While all kinds, or 
nearly all kinds of planing, milling, 
and drilling are done, there is no 
required in the machine—neither 
fixtures, 


boring 
change 
attach- 
ments nor but simply a change of 
tools. 

From the fact that either of the four 
above mentioned operations can be performed 
with equal facility, and from the fact that 
it more nearly resembles a profiling machine 
than any other, and yet does not 
the profiling element, a new name has been 
adopted, and for want of a better one it is 
called a traversing machine. 

————-— > ¢————— 
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Practical Details of Blacksmithing. 
By B. F. Spauprna. 


WORKING SHEET STERL—QUALITY OF AMERI- 


CAN LOW GRADE STEEL—CULTIVATOR 
SHOVEL-BACKS AND SLEEVES—-STAMPING 
UP HOE EYES. 


In working shcet stcel into irregular shapes 
by processes which draw up the material, in 
a manner, somewhat 
resembling that em- 
ployed in drawing up 
cartridge cases from 
disks of copper, or in 
the stamping of tin 
ware, it is necessary 
that the stock used 
should be fairly 
tough. The property 
of ductility, which is 

to the 
wire-drawing 


requisite suc: 
cess of 


operations—that qual- 


ity which permits 
stretching or exten- 
sion by  pulling—is 
perhaps the peculiar 
property which 
should be possessed 
by the material in- 
tended for these pur- 
poses; and yet the 


material which couid 
be wire-drawn, can 
not 


always be case 


drawn, as iron which 
is easily split may be 
wire-drawn, because 
the tendency of the 
operation of pulling it 
through a hole 
keep it together, and 
make it closer, while the tendency of the oper- 
ation of pushing a plate of metal into a hole, 
former,” is to open the 
grain around the end of the ‘‘former,” It must, 
therefore, hence capa- 
ble of yielding equally to strains in all direc- 
tions, without tearing apart. Itis a gratifi- 
cation to be able to remark that there is very 
little trouble 


is to 


with a mandrel or ‘‘ 


be homogeneous, and 


in this respect, even with the 
cheap grades of American steel, Out of some 
two hundred thousand of the shovel-backs, 
shown in Fig. 1, page 2, which have been 
brought under my I cannot re- 
member of seeing more than aozen that had 
This is a better 


observation, 


failed on account of seams, 
record than was made by some less than 5,000 
pieces of 134° x 2", had a 
bending operation performed 


which simple 


upon them 











) 
~~ 
They were bent on a line with their length, 


the angle being 120°, and the inside 
a circle of 4". 
showed openings in 
stock for the 


cut-off 64" long, round on both ends, with a 


The outside corner in these 
10 The 
shovel-backs was 24” x 3,” 


16 


per cent. 


horseshoe die, used in the punch press. 
lot of three thousand, which was 
made on trial, to determine what steel would 


In one 


be best for the purpose, the temper was _ s 
high, and the stock so brittle, that about 15 
per cent. were lost at the start, by nicking and 
the operation of cutting off. 
They acted about as thin stove plate would 


breaking in 
under like circumstances. From the punch 
press they were taken to the drop, and went 
through the operation of striking up without 
The next thing to do to them was to 
, and 


loss, 
punch the square cornered hole {x 4" 
the attemptto do thiswas very unsuccessful, 


for every one broke that was tried. A scheme | 
was then attempted to be worked on them by | 


first punching a half-inch round hole, as a 
starter, but an immediate loss of 75 per cent. 
and a prospective loss of the balance, in en- 
larging the hole to the full size, led to the 
abandonment of the project, until the pieces 
were annealed. They were heated in a rever- 
beratory furnace, and put into ashes Saturday 
forenoon, and were barely comfortable to 
handle the Monday morning, which 
should have given good softening results. They 
were then punched with a 7’ punch and 4" 
The annealing had been so far beneficial 


next 


die. 
that there was only a loss of about 25 per 
cent., and the enlarging and squaring of the 
big hole and punching the two small holes in 
the ends took off about 25 per cent. of the 
remainder, making the total loss about one 
half of the stock. That experience decided 
once and for all that steel of that quality, 
of so high temper, could not be profitably 
worked for that purpose ; and the steel after- 
wards ordered and received never gave any 
trouble, the loss in punching not exceeding 
fo of one per cent., although the square hole 
was punched at the first intention, without 
making a starting hole to relieve the strain. 
A pair of cast-iron dies with but little dressing 
10,000. If they were 
run too long, the ends of the inside die would 


would last to do about 


become rounded, and the pieces would get 
hump-backed. This was to 
cause it gave the shovel so much leverage on 
the bolts, which fastened it to thesleeves, Fig. 
2, as to pull off the heads. It 
increasing the distance from the bolt-head to 


be avoided be- 


is evident that 


the point where the back rests on the sleeve, 
increases the short arm, and decreases the long 
For this 
reason, some backs were made as shown in 
Fig. 1, the cup-shaped depression at A being 
drawn down by one blow ata first operation, 
and this serving as a guide to strike up, and 
finish shaping the 
This operation was harder on the stock than 


arm of the leverage on the bolt. 


pieces on another die. 
drawing the first mould of a cartridge case, 
for the metal around the outside, beyond the 
depression, made a resistance which the case 
This 


ance proved too great for the tenacity of the 


does not have to draw against. resist- 
material, and the plan was abandoned, 

This plan is adopted, however, I 
stand, in making the eyes, or handle sockets, 
kinds of hoes. In this the 
favorable to sucecss, in that 


under 
for some condi- 
tions 
the cup is considerably larger in proportion to 
its depth, and there is greater diffusion of the 
The value of the product also allows 


are more 


strain. 
the cupping to be done under the trip-ham- 
mer, a little at each blow, instead of all being 
done at one blow, thus giving the advantage 
of time to the yielding of the material, which 
is helpful, on the theory that its strength will 
hold out longer, to move with short steps, than 
with long jumps. In making the hoes, after 
the cup has been drawn, the bottom is punch 
ed out of it, a mandrel thrust through, and 
thus a nice socket is formed, which is of one 
piece with the hoe. 

The making of the sleeve shown in Fig, 2 
is not an illustration 
simply of bending it. 


of drawing metal, but 
This 


be attached, is itself hinged 


sleeve, to which 
the shovel is to 
to the plow, or cultivator beam. A wooden 
pin which will break, or a spring which will 
yield, at less resistance than will bend the 


beam, prevents an ordinary pressure against 


corner , 
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the shovel, from turning the hinge ; but on 


ment. The front hole is for the hinge pin ; 


the upper hole for the springs, and three holes 
|in the end give different settings for the break- 
These are to adjust the angle at which | for the front edges of the sides of the sleeves 


pins. 
It is bolted on 
through the hole in the other end, which is 


the shovel enters the ground, 


slotted to allow of its being raised and low- 
ered, to conform to the position of the others 
| on the same frame. 
This sleeve was at one time made of mallea- 
ble iron, as was also the shovel-back, while 
| the beam was of wrought-iron, 
menced the rivalry with the Deacon’s one 
horse shay:the beams bent, they were re- 
placed with steel; the shovel-backs broke, 
steel backs were made ; the bolt-heads broke 
off, larger ones were substituted ; then the 
sleeves began to break, and that is why it be- 


/came necessary to make them of steel. The 
stock used was 5’ x 48,"’. It came in bars, 
and was first cut up into 
proper lengths, care being 


taken to cut the ends square. 


The next operation was to 
punch the 


shaped hole, shown in Fig. 3, 


out wine glass 


gauging from the back end, 


and one side. The shape of 


Then com- | 


MACHINIST 


od 


| be noticed, did not bend the lips, but threw | 
striking against too great an obstruction, the | them out straight, they were reheated and 
pin breaks, or the spring yields, and the gen-| put in another die on the mandrel seen in 
eral constitution of the plow suffers no detri- | 


maining on, after being dropped. 
found necessary to make the projections, 
which are shown on the sides of the mandrel, 





/to rest on; for when they were dropped with- 
‘out this support, the stock was driven out of 
the top, down into the sides, leaving the top 
lacking in wilth. The hollowing out of the 
top on the front end toa circle of 13’ diame- 
'ter was done by the upper die, as was also 
the squaring of the top at the back end. 
The mandrel is shown broken off. It was 
long enough to hold in the hand. The lower 
| die was simply a channel cut out in the block 
|to the width of the sleeve, with two ledges 
| left in it for the lower part of the front sides 
This channel was not cut from 
end to end, but the block extended beyond it 
|for 3’. It was open at the front end for the 
insertion of the mandrel, but had a reinforce- 


to rest on. 















the hole had been 


tained before the punch and / 


| 
ascer- | 


die were made, by cutting 
out some pieces to shapes, of 


which copies were kept, and | 





these pieces were bent by hand, 











a 
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PRACTICAL DETAILS 


until the right form was obtained, and from 
this a solid steel punch and die were made. 
The hole was 384". x 2". The die was 7’ x5" 
x2 From this hole and the original gaug- 
ing side, the 8° hole was punched, and from 
these two holes the outside was gauged and 
cut out, the original side and end_ being, of 
course, correct. If the pieces were not made 
When they 


were cut to shape they were bent on a drop 


uniform they made trouble. 
die, the face of which is represented in Fig. 4. 
The heated piece was gauged on this die by 
the two pins which are shown. One of them 
was flat, of the same thickness of the tongue, 
over which the whole piece was bent, but 
was tapering at the top to the width which 
would go between the lips of the punched 
hole. The other was simply a tapered round 


8’ pin, to enter the 8” hole, 


5s 


is not shown, but it 


The upper die 
will be understood that 
the mouth of it opened to correspond with the 
shape of the upper surface of the lower one, 
When it 
edges of the steel, and, continuing to fall, bent 


came down it struck on the outer 


It was 
made two inches longer than the lower die on 


it gradually to the size of the tongue. 


each end, for the purpose of having that 
the in full, for if the 
groove had not been filled up, and had ex- 
tended the whole length of the die, it would 
have caused the die to split. The filling in 
of the ends made the dic strong enough to 
the the After 
operation of bending, which left) them in 
the shape shown in Fig, 5, and which, it will 


amount at ends Cast 


stand strain of blow, this 


























OF BLACKSMITHING. 


ment 2” long cast in front, which only came 
up tothe bottom of the channel, thus break- 
ing the continuity of its lower 
After the sleeves were struck edgewise in 
the channel, they were removed to another 
part of the die, and struck on the side. This 
finished the drop work. They were taken to 
the punch, where, resting on a convex die of 
1°," circle, the long slot was punched by a 


corners. | 


punch long enough for the sides to rest 
This 
guided it sidewise, and it was gauged end- 
wise from the front end. The other holes 
were drilled. 


against before the punch descended. 


-_-  - 

The latest addition tothe list of high ex- 
plosives is called carbo-dynamite. It is com- 
posed of ninety parts of nitro-glycerine ab 
sorbed by ten parts of a variety of carbon. 
Our London contemporary, J/ron, gives an 
account of some experiments with it, which 
show that it 
portant advantages over ordinary dynamite, 


seem to possesses several im- 


among others considerably greater power, 
and the generation of much less noxious vapor 
when exploded in confined places. It is 
claimed also to be entirely unaffected by 
water. 
—— ape 
A Washington dispatch says: Super- 
vising Inspector Lubbock, of San Francisco, 
having reported to the Treasury Department 
that petroleum is not safe fuel for large 
boilers, has been instructed by Secretary 
Fairch \d to withdraw all permits heretofore 
given for its use, except in the case of small 
steam launches. 





Modern Locomotive Construction. 


By J. G. A. MEYER. 


Fig. 6, which shows it with the sleeve re- | 
It was 
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Counterbalance, continued. 

In our last paper we have called attention 
to the fact that when the available room 
through which the counterbalance has to piss 
is not sufficient to permit us to use a counter 
balance wholly made of cast-iron, we must 
adopt a lead counterbalance, for instance. 
such as is shown in Fig. 394. This fig 
represents a wheel center 33 inches diamet«r. 
and is designed for a narrow gauge (3 { 
or 8 feet 6 inches gauge) locomotive. | 
395 represents a section of the counterbalance 
through the line a y (Fig. 394), and, as \ 
be seen, the counterbalance is cast hollow. 
so that it may be filled with lead. We u 
lead, because it is considerably heavier thay 
cast-iron, and consequently we can obtai 
counterbalance which will need less room 
than a cast-iron counterbalance of the same 
weight. We are compelled to seek acount: 
balance of small dimensions, and yet a heavy 
one, because, on account of the small diam: 
ter of the wheel, the length of the arc 
ty &, (which is the length of the counterba! 
ance), and also the depth @ y are limited 
The available -space through which th 
counterbalance has to move will also limii 
the thickness d, e, in Fig. 395. Another 
fact we must not lose sight of, is that, 
occasionally, in small wheels, the distanc: 
between the center of gravity @ of the 
counterbalance and the center of the axle 
will be less than the length of the crank 
consequently in cases of this kind the weigh 
of the counterbalance will be greater than 
that applied to the crank-pin; such cireum 
stances do not occur in large wheels. Under 
these conditions we must use lead in the 
counterbalance, so as to obtain satisfactory 
results. Small wheels leave us but very 
little choice in the length x x, 2, of the 
counterbalance, which frequently must be 
extended around the wheel as far as we 
‘an possibly do with advantage. The choice 
of the width a y is also limited; all we can 
do is to make it as wide as we can, leaving 
only sufficient room between the counterbal 
ance and the hub, that is between a and p, 
for oiling the axle journals when the counter 
balance stands above the center j. 

The thickness of this class of counterbal 
ances can be determined by the following 
method, which, in order to save labor, and 
promote simplicity, will give only approxi 
mate results, but close enough for practical 
purposes, 

Example 79.—The length of the crank is 
nine inches; total weight applied to the 
crank-pin, which is to be counterbalanced, 
is 300 pounds; it is required to find the 
thickness of the counterbalance. 

Make a drawing of the wheel center as 
shown in Fig. 394. Lay in the counterbal 
ance, and let it extend from the center 7 mm ot 
the arm A to the center o x of the arm B. 
This length of the counterbalance is arbi 
trary ; an experienced designer will know 
that, under the conditions, it must be made as 
long as possible ; and anything beyond th 
lines 7 m and o nr will add little, if any, 
appreciable effect to the counterbalance 
Let us also decide to make the width a y 
equal to six inches; this will leave about as 
little room between a and pas we get along 
with in oiling the axle journal. Let us now 
consider that our counterbalance is simply a 
cast-iron box whose cross-section is rectangu 
lar as represented by the lines d, /,, fs ps, 
Pe €, and dy é, in Fig. 395; also let us con 
sider that the of the lead is 
represented by the rectangle de fig h. Now 
the depth d, jf, of the box is established, 
the thickness of the sides of this box is also 
established, which is to be 4 of an inch. We 
may, therefore, find at once the weight of 
sides d, f, and e, p, in the following manner 
Midway between the arcs mao andl y x 
draw, from the center j, the are x x, 2, 
multiply the length of this are by the depth 
ay, by the thickness of the side and by the 
weight of a inch of cast-iron; the 
product will be the weight required ; thus: 





cross-section 


cubic 


May 26, 18s¢ 





Ma 


A 
len: 
incl 
pou 
33.5 


wel 


po! 


of 

ali 
an 
SUI 
lat 
of 

po 


sli 


ou 


ba 


las 
dr 
fro 
di 


in 


th 
is 
of 
pl 





888 


Kle 


hit 


an 


ler 
he 


Ty 
he 
be 


Ve 


LS 





May 26, 1888 


Assume that by measurement we find the 
length of the are z 2, 2, to be equal to 29 
inches, then 29’ x 6” x 3” xX .26 = 33.93 
pounds, which is the weight of one side, and 
33.93 xX 2 = 67.86 pounds, which 
weight of both sides, d, f,, and é, pg. 


is the 


Let us now assume that the counterbalance 
is divided into a number of slices, as indi- 
cated by the dotted lines d, fs, dy 4, etc., 
each slice 1 inch thick, the divisions or cut- 
ting planes being parallel to the face / may 
on of the counterbalance. Let us now tind 
the weight of one of these slices. Each one 
of these slices is composed of two kinds of 
metal, viz., lead and cast-iron. Of course, lead 
predominates. The weight of lead is gener 
ally reckoned at 0.41 pound per cubic inch. 
Consequently the area bounded by the dotted 
lines r 8, ¢ wu, and the ares svt, rw u multi- 
plied by .41, will give the number of pounds 
of lead in one slice. The area of this surface 
of lead is found by multiplying the length of 
the are 274 ty 2, by width vw. The width v 
wis, under the given conditions, equal to 44 
inches; and assuming that by measurement 
we find the length of the are 7, 7, x; equal 
to 274 inches, we have for the weight of lead 
in one slice, whose thickness is one inch, 
274" & 44” x .41 = 50.7,375 pounds, say 503 
pounds, 

To this weight must be added the weight 
of the cast-iron included by the arcs m ao 
between the arcs 7 wu 
and/y vn, all one inch in depth. Let us as- 
sume that we have found by calcu- 
lation the weight of this amount 
of cast-iron to equal to 104 
pounds, then the total weight of one 
slice will be equal to 

502 + 104 = 61 pounds. 

Cut a templet to conform to the 

outline 1 maon y of the counter- 


and svt; also that 


be 


balance, and find its center of gravity 

G@ by the method shown in Fig. 385 ; 

lay off this center of gravity on the 
drawing, and measure its distance 
from the center j of the axle; this 
distance, we will say, is equal to 84 
inches, 

The moment of the force due to 
the weight applied to the crank-pin 
is equal to the product of the length \ 
of the crank into the weight ap- 
plied to the pin, hence we have 

300 x 9 = 2,700. 

The moment of the force due to 
the weight of the counterbalance is 
700, hence the total 
counterbalance must be 


also equal to 2, 
weight of 
equal to 


370 
a5 = 317.64 + pounds. 
3ut_ we have already 


found that the weight of 

the two cast-iron sides d, 

fs, and e, ps (Fig. 395), is 

67.86 pounds. en 
this weight | 

from the total weight of 

the counterbalance 

have 

317.64 — 67.86 = 249.78 

pounds. 

This weight of 249.78 

pounds must now be made T ayih4 

up by the weight of the 51% 

slices, into which the coun- "ee" "#48 s | 

divi Do 

Therefore, we must 

find the number of 
required to make \ 
249.78 aa 

we 


equal to 
Subtracting 


we 


terbalance has been 
ded, 


how 


3 dia 


slices 
up the weight of 
have 
found that the weight of 
each slice is equal to 61 


pounds, Since 


pounds, we have 
249.78 : vy 
= = 4.09, say 4 slices. { 
61 
And 
slice is 1 


lastly, since each 
inch thick, the 
thickness of the lead from 
must be 4 
the total thickness 


ito ¢ inches, 


ind 


from dto eof the counterbalance must be equal 


lo44+14 


out the weight of the armsand rim, which must 
1ecessarily be cut out of the wheel to insert the 








54 inches, Inthis case we have left 


counterbalance, but this weight is generally 
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made up by filling the opening g / ¢ k with lead. | 


Figs. 396, 397 represent a 42 inch wheel center 
with lead counterbalance, designed in one of 
our prominent locomotive works. It is suita- 
ble for heavy freight engines with cylinders 
20 inches diameter and up to 22 inches. 
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Fig: 399 


lead counterbalance, 


railroads. We believe that 





Figs. 398,399 represent adriving wheel with of this figure may then be 
It is used on elevated 
in this wheel the 
arms and rim could have been made lighter,and | curved line and a straight line such a 
still be strong enough to do excellent service. and a 4 in Fig. 400. 
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In locomotive construction we have some- 
times to find the areas of plane surfaces or 
figures similar to that shown in Fig. 400. 

The area of such a figure may be found in 
the following manner : 

Divide the line a } into any number of 
equal parts, say five, and through the points 
of division e, g, 7, &, draw lines perpendicular 
toa b terminating in the curvechd. The 
lines ¢ f, g h, ete., are called ordinates, and 
for the sake of simplicity we may also con 
sider the lines a cand } d to be ordinates, 
although in reality they are bounding lines of 
the plane. Let P,, P,, Ps, Py, Ps. Pe repre 
sent the lengths of the ordinates, and S the 
distance any two successive ordi- 
nates, that is to say, S 


aa 


between 
-egorgt. The area 





Fiy. 394 
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Fig. 398 


lowing : 
Rule 48. 
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| 
| 
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1(4 P+ 





| 
| 


» found by the fol 


To find the area between a given 
se h d 


To one-half the lengths 


ae equal to 2i 





7+ 
Sd 


of the extreme outer ordinates add the length 
of all the intermediate ordinates and multiply 
the sum by the distance between any two 
successive ordinates ; the product will be the 
area. Or putting this rule in the shape of a 
formula we have 

Pot P,+ Py 


area. 


P,+4 


Example 80.—Suppose we tind the length of 
inches, ¢ f 3, qh 


29,,k0= 24, bd 


ij 
2 and the distance S 


91 
wie? 


between any two successive ordinates equal to 


1} inch ; it is required to find the area. 
i 


23 2 
5 PB" 28 +2" 420" +5 )XU 


164 inches. The accuracy of the results de 
pends on the number of ordinates ; the greater 
the number, the greater the accuracy. 

In our next paper we will give practical ap 
plications of this rule, 
SEP e 


Remarkable Tire Reeord. 


The Cumberland Valley Railroad received 
on April 15th, 1881, a locomotive built at the 
Rogers Locomotive and Machine Works, 
Paterson, N. J., and on April 20th, 1882, re- 
ceived another engine from the same works. 
These engines were numbered 82 and 35, re 
spectively, and have done duty on passenger 
runs, making the round trip from Harrisburgh 
to Martinsburgh 
of 94 


distance 

daily, 
was brought in the shop 
turned. off, 
of 169,140 
She then made a run of 96,070 miles, 


and return, a 


miles, or 188 miles 


oo 
On 


Engine 


to have her tire after 


making a run miles. 
and was brought into the shop for 
other repairs, when her tires were 
After this 
again brought in the shop for gene 
ral overhauling, had 
tires turned off after a run of 89,487 


again. turned. she was 


and has her 
miles, 

No. 35, however, has a remarkable 

record, her tires never having been 

s turned off since coming on the road 

until this spring, when, having met 

had to be 

into the shop, and in the 

her tires turned. off, 

the tires to be 


with an accident, she 
brought 
meantime had 
The turning showed 
less than one-sixteenth out of round 


in the most worn part. The mileage 


made by these tires was 328,969 
miles. The following table shows 
the number of miles mide each 
year: oy 33,954 miles. 
1883 . 07,504> 
OT 57.058 ‘s 
BOOMER ck ae ein 7. 930 
I8S86 54.789 
[CY (re 9) O94 
ee eee 11,990 
828 969 
These engines have 63 
inch drivers, 16° * 22 


cylinders, and with a con 
weight on driv 
The 


maximum grade they en 


centrated 
ers of 46,550 pounds, 
counter going west is 45 
feet 
east 40 feet per mile. 


roing’ 
The 
sharpest curvature is five 
but the 
curvature does not exceed 
The 
rate of speed on 


per mile, and 


devrees. general 


three degree curve. 
average 
the road, of these engines, 
is 45 miles per hour, 

These tires were 
by the Midvale 


Company, and apart from 


made 


Steel 


the excellent quality of the 


credit must be 
the Rogers Lo- 
and Machine 


the excellent 


tires, due 
viven to 
comoti ve 


Works, 


manner in which these en- 


for 


vines were put together and 


counterbalanced. It isalso 


eratifying to note the evident care bestowed 
on the engines in question by those who had 
them in charge. The condition of the road 
bed of course had much to do with the satis 
factory working of the engines, and retlects 
credit on the chief engineer of the road 
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Feed Water Purification and _ Disin- 
crustants., 
By W. H. Booru. 

When lime salts are present in feed water 
for boilers they are deposited as 
evaporation takes place, and adhere more or 
less tenaciously to the plates of the boiler. 
As a rule, scale does not adhere thickly to 
surfaces exposed to the direct action of the 
fire, hence we find in heavily scaled boilers 
that the furnace plates will be, frequently, 
entirely free from scale. This is due to the 
frequent expansion and contraction of such 
portions of a boiler, as well. as to the escape 
of steam bubbles from the plate surface, 
which prevents adhesion. The rapid move- 
ment of the water in the neighborhood of the 
furnaces also assists to prevent deposit of the 
many compositions designed to prevent in- 
crustation. Some are positively dangerous. 
Against mere acidity, which causes corrosion, 
simply an alkali in proper quantity is all that 
is required. 

Different compositions act very differ- 
ently. Many are of a gelatinous nature, and 
these are supposed to act by formation of a 
slippery coating upon each particle of lime 
salt just as it is set free in the water. This 
coating isolates each particle and prevents 
aggregation, and also attachment. The re- 
sult is simply a formation of slippery mud, 
which can be blown out occasionally, and 
best so when the boiler is most quiescent, as 
at the dinner hour and at night. Such com- 
positions are more or less successful. In all 
compositions it is important that they be not 
introduced in large quantities at one time. The 
result of such a practice has more than once 
been partial collapse of furnace from over- 
heated plates, consequent the deposit 
upon the furnace plates of a lump of com- 
position which has not dissolved or been 
washed away. Where possible it is best to 
mix the day’s supply of composition with the 
feed water, into which it is run throughout 
the day in a small stream from a separate 
mixing tank. This cannot always be done, 
and in such cases the composition should be 
fed in as often as conveniently practicable, 
and through the ordinary feed supply. 

For simple carbonate of lime the best anti- 
dote is probably common soda, which ap- 
pears to act by removing from the water the 
excess of carbonic acid, which keeps the lime 
varbonate in solution, and so throwing down 
the lime, which can then be blown out, whilst 
the carbonate of in 
solution on account of its great solubility, 
and only escapes by blowing off. 

For sulphate of lime the soda acts differ- 
ently, the result being carbonate of lime, 
which is thrown down as a precipitate, and 
sulphate of soda, a very soluble salt, which 
remains in solution and escapes only by the 
blow-off. 

The soda requires to be employed in two 
different forms for the two lime salts. In 
the first case the anhydrous variety must be 
employed, or soda made caustic. In the 
second case the carbonate must be employed. 
If both salts of lime be present in any water 
the caustic soda must be employed, for it 
first fhrows down the lime carbonate and 
becomes itself converted irito the carbonate, 
and is then, of course, ready to act upon the 
sulphate of lime, which it turns into carbon- 
ate of lime, and itself becomes the soluble 
sulphate of soda, as before described. 

Properly speaking, however, the interior 
of a steam boiler is not the place wherein to 
carry on a chemical process, and such opera- 
tions 
separate vessels, wherein, by the addition of 
the proper salt of soda, the lime salts may be 
precipitated and filtered out; the purified 
water then passing into the boiler. Such an 
arrangement could be readily fixed up in 
many places where a little spare room is to be 
had, and there can be no doubt would re- 
coup itself in saving of fuel and expense in 
boiler cleaning. It is too little recognized 
that there is no absolute need for a boiler to 
be cleaned. If fed with clean water the 
interior of a boiler needs no cleaning, and we | 
have seen boilers which have run for months | 
without cleaning, and with very little blow- | 


steam 


on 


soda formed remains 


as above described are best made in 
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ing off, for which practice also there ought 
to be no occasion, for it is only because of 
dirty feed water that blowing off is required 
at all. Where water is acid, scale cannot 
attach itself, because of the constant washing 
of the plate surface. 
vent vital and rapid destruction of the boiler 
The 
daily amount can be estimated by testing a 


In such cases, to pre- 
a large quantity of alkali is required. 


gallon or a hundred pounds of the feed 
water by the addition of as much of the 
alkali as will prevent the reddening of a 
litmus test paper. Thenso much soda must 
be added for each gallon or hundred pounds 
of water evaporated, and an approximate 
estimate of evaporation may be made by 
taking it at eightfold the weight of coal 
consumed. Thus if a boiler consumes 1,000 
pounds of coal daily it will evaporate about 
8,000 pounds of water, and if two ounces of 
soda are found to be necessary to neutralize 
the acidity of 100 pounds of water, we should 
find it necessary to inject daily 10 pounds of 
soda to prevent active corrosion of the plates 
of the boiler. 

This would be an extreme case of acidity. 
In all cases of acidity it is well to make at 
least one, if not two daily tests, with litmus 


the boiler. If the litmus reddens, the 
amount of alkali must be increased; 
but it is not wise to have the water 
strongly alkaline, both because of 
the waste of alkali and the destruc- 
tive action, many of 
alkaline water. Simple neutraliza- 
tion of the acidity is sufficient. It 
is probable that, in case of acid feed 
water, neutralization might be ef- 
fected by passing the feed through 
broken chips, which 
would neutralize the 
acidity of the water, especially if 
this were due to the presence of sul- 
phuric acid, but would also cause a 


on brasses, 


limestone 


not merely 


slight sulphate of lime scale to form 
upon the plates, and so protect the 
boiler from corrosion. 

The writer once tried using lime 
for a case of acid feed supply with 
good results, succeeding in protect- 
wasting furnace 
hard scale, but 
was prevented from carrying on the 
test for a length of time sufficient 
to form definite opinions. | When 
purification can be effected outside 
the boiler, carbonate of lime may 
best be neutralized by the further 
addition of plain lime in just  suffi- 
cient quantity to absorb all the free 
in the water, 
both the added lime and the previous- 
ly contained carbonate are precipi- 


The process is 


ing some rapidly 
crowns by a thin 


carbonic acid when 


tated as carbonate. 
best carried out with a large tank 
which run a_ solution of 
lime. The length of the 
tank is such that the deposit takes 
place in it, and if properly managed 
the effluent water is almost pure, and, being 
drawn off from the upper surface of the tank, 
is filtered through 
material, which can be changed and cleared as 
occasion may demand. 


into is 


common 


bags of closely-woven 
These filter bags re- 
move the bulk of any further lime not depos- 
ited, and the material thus separated is the 
finest whitening. Ina boiler fed with water 
thus treated the only dirt found at cleaning 
was a pure white deposit, non-adherent. 


in some form, either as an extract of tan bark, 
of chestnuts, or other material. Such com- 
but must be used with caution, as they are | 
apt to form tannic acid, which will attack the | 
plates of a_ boiler. I have known such 
compositions, however, to give good results. 
The use of mucilaginous compounds and 
others of kindred nature is not usually ad- 
visable ; their action, as already stated, is 
more mechanical than chemical, and if used 
they should therefore be injected in small 
continuous quantities, 

Soda with many waters causes the forma- 





tion of, floury 
greatest 


deposit, in which case the 
exercised 


the introduction of all grease. 


care must be to prevent 


Floury de- 


paper, of asample of water drawn direct from ° 





Many boiler compositions contain tannin | 


positions are usually made largely alkaline, 


posit causes priming, and leads to destruction 
of slide valves, etc. Soda is objectionable 
on this account in many instances. 

When kerosene is used as a disincrustant it 
would appear best to paint it thickly upon 
the scale in the empty and dry boiler, avoid- 
ing the use of a light, of course. So applied, 
it is stated as very efficacious in loosening old 
scale. Vegetable or animal grease must be 
strictly avoided. 


_ — 
The Tribune says: ‘‘One of the twenty- 
one ‘amateur steel inspectors,’ as the Navy 
Lieutenaats are called, who are detailed to 
inspect and test the quality of the steel for 
the new cruisers, was asked the other day 
what he had to do at the steel works. He 
| replied in all seriousness : ‘ Principally dodg- 
ing the sparks.’ People acquainted with the 
forging of will appreciate such a 
reply.” 
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Drop-forged Wrenches. 


The cuts on this page show some forms of 
| wrenches recently added to the list made by 
| the Billings & Spencer Co., Hartford, Conn. 
They are what are known as box wrenches, 
and are intended for the tool posts of lathes, 
| or other places, especially where it is desira- 
| ble to leave the wrench upon the head of the 
; screw. 





| These wrenches are drop-forged of a tough 
| open hearth steel, low in carbon, and will 
stand any reasonable strain put upon them. 
A full line of different sizes of the two styles 
is made, and they are broached out to stand- 
ard sizes, finished and case-hardened. 
- ees 
Speed of Special Tools. 


By W. D. Forbes. 

The work done by the mechanical world 
can be broadly divided into the occasional 
and the constant. The first named class is 
required for special reasons, and, generally 
speaking, the cost is not of primary im- 
portance, while the second class is universally 


important; for examples may be cited as ex. 
tremes, a pumping engine for a mine, and a 
sewing machine. In the one, little or 
(special) machinery is used, while the oth r 
employs only special tools and fixtures for 
its production. 

Competition has caused thousands of d 
lars to be expended to perfect and increa, 
the production of automatic tools, and t 
end is not yet. When the subject is studi 
two questions of great importance at o1 
present themselves for answers, 7.¢., whic!) 
is better, increase the speed of a tool, a: 
thus its output, or have a second machi 
to accomplish the desired end? Circ 
stances in many cases decide the questio 
leaving no alternative. 

For instance : Where no room can be ha 
for a second machine, or where the cost « 
tool is excessive. But which is, in general, th 
better engineering, high speeds in one ma 
chine, or leisurely movement in two? Li 
us look into this matter. 

It is to be supposed that when the increas: 
of speed is under consideration that the too 
has been designed originally with prop: 
cutting speed, remembering, of course, tha 
commercial results are looked for, and no 
simply possible momentary action. 

Such being the case, a gain in speed i 
limited to returns, shifting and feed motions 

We will suppose the article to be made i- 


like Fig. 1, which is a pilaster ue 














head stud screw, and it is 
necessary that its head should 
be concentric with its stem B 
and screw, thus necessitating 
acut being taken to correct = P 
any eccentricity which might 
arise from the chuck jaws Fig. 1. 
not running true, or the stock not being a 
true cylinder. 

The motions to produce such a screw on 
a screw machine with self, or, as it is gener 
ally called, wire feed, are as follows: 


Movements. Cuts 

Opening of chuck jaws.......... 1 
OGG IDOL WOO 6 o.0 5.6500s0k sadiewsis 2 
Closing of chuck jaws........ aie 
Roughing cut over B and A taken 

WOMCEN GR oo era 05ciero'e wtp iaree wees 4 1 
Return of turret. ....... sees ee 5 
Shift Se Steen ashe aa Ee 
Cut to size C, or head............ 7 2 
etumn-of (Unret....<s:ss:ccds% dices 8 
Shift BR wer S ohn ort eh age ava 9 
Finishing cut for Band A....... 10 3 
Motu Of turret. <.6. ics oc.ce os ess 11 
SO Ee i ai 12 
Whreading Mart A. . oo. 6s... .ce ees 13 4 
Reverse of machine....... vee bag 
TEBCOTN GS GOTPEC ns <6. ss occ ce \ 
Feed in of cut-off tool........... 15 
motnmmiar. €6 $8 86 oe ol 16 
Shift of turret for stop.......... A 


Ordinarily but one speed is given to a 
screw machine, unless the diameters to be 
finished vary greatly ; consequently in our 
example the speed which is admissible must 
be computed from the larger diameter on the 
head C. 

It is evident, then, that the work done on 
the parts B and A is done at a disadvantage, 
and this is augmented by the great length of 
cut as compared with the cut on head; it 
would therefore appear that a change of 
speed is a possible advantage in a screw ma- 
chine under our conditions, but such a change 
must be made automatically, and not by 
means of a shifting belt from one step of the 
driving cone to another, as this could hardly 
be made with sufficient speed. 
If, therefore, it is decided to run with a 
second speed, it appears preferable to have 
two belts running constantly. at different 
velocities, and by means of a friction pulley 
to shift from one to the other. Of course a 
screw machine so made would require a 
countershaft capable of several speeds, in 
order to adapt it to various jobs. Now we 
can gain by a change of speed, but at what 
disadvantage ? 

It must be conceded that a pair of fric- 
tion pulleys are more complicated than a 
cone pulley, and to this must be added the 





japparatus to employ them, 
demanded, and the question of cost is all- | 


further complication of the necessary shifting 


all of which 
makes the first cost of the machine greater, 
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its repairs, in the nature of things, will 
be greater; also the ability of the man in 
charge of the machine must be of a higher 
‘r, and, in return, he will require better 
pay ; all of which is offset by the larger 
oui put from the increased speed. 

f, as stated before, circumstances will not 
permit a second machine, shifting speeds in 
qa screw machine are admissible, and can be 
mide to pay. Although it is more scientific 
to run work at a proper speed, it is, generally 
sp-aking, more commercially correct to get 
work done at as small a cost as possible of 
wages and interest on tools, and a gain of 
output must be very considerable to invite 
radical changes such as shifting speeds on 
small serew machines. But there are some 
chances to increase the output of a tool with- 
out radical changes. 

Of the seventeen motions noted before, five 
of them only perform work; the other twelve 
simply prepare the tools and stock for the 
cuts, and it is evident that the less time taken 
in preparation for the actual work, the greater 
will be the output. It will cost very little, 
and add not a single extra part to a tool, to 
have the preparatory motions performed 
with the greatest possible speed and with as 
little clearance as possible. It only necessi- 
tates a change of pulleys for the shifting 
devices to give greater speed, and a close 
adjustment in the general set of the machine. 
It will surprise many to see the additional 
output thenobtained. Butthese preparatory 
motions must not be carried to excess, or the 
adjustments must not be too close, as, if so, 
too great an amount of bad work or stop- 
pages will overshadow the advantages 
gained. 

Generally speaking, it is safe to say that it 
will be better economy to have several 
machines of moderate speeds and of simple 
construction than one of complicated high 
speed, taking it year in and year out, but 
there is no doubt but that very brilliant re- 
sults can be obtained for a short time, on a 
complicated tool, apparently showing large 
gains ; but the practical world has for a long 
time been better satisfied with a certainty of 
output than with an intermittent one. 





A Rotary Tool Post. 


Something of a novelty in the way of a 
tool post is shown by the accompanying en- 
graving, which, though called by the maker 


a rotary tool post, is really a turret arranged | 
10 go on to the tool post block, instead of the | 


tail stock. Mounted in this way, the tools 
can be given all the motions, and used in the 
‘ame way as ordinary tools, held in an ordi- 
iary tool post. 


The lower plate has a tongue to fit the | 


ool post block, and is secured in place by a 
quare-headed bolt, which passes through to 
the top of the turret, where there is a nut by 
which it is tightened. This nutis covered by 
the sleeve nut shown on top, which, when 
tightened, prevents the turret from being 
turned, 

The tools are made of 4’ round steel, left 
rough, and forged into the desired shape. 


The turret is in two parts, which, when the | 
tools are inserted, are held’a short distance | 
apart, so that when the three screws on top | 
ire tightened they draw the two parts of the | 


turret together, binding the tools in place. 
There are six holes for tools, and the stop by 


to take up wear, and is forced into place by 
a spiral spring. 

It will readily be perceived that the usual 
methods pursued in doing lathe work, which 
consists of a number of small pieces alike, 
and having a number of operations upon 
each piece, can be changed by the use of this 
device, often with decided advantage. In- 
stead of removing the piece from the lathe 
after each operation, and going through the 
‘whole lot before changing, or, instead of 
changing and setting a tool for each opera- 
tion, the piece can be left in the lathe, and, 
by swinging the turret, the various tools 
needed to complete the job can be brought 
successively into proper position. For in- 
stance, in turning gear blanks three tools 
could be used, a diamond point, and right 
and left-hand side tools, and the blank fin- 
ished without the necessity for taking out or 
resetting a tool. 

Work held in the chuck may be bored and 
threaded in the same way, and there are 
many jobs which will suggest themselves, for 
which it might be used to advantage. 

The stop, when pulled out, can be pre- 
vented from springing into place again by 
turning a thimble which is on the handle, and 
when this is done the tools can be held at any 
desired angle by tightening the sleeve nut on 
top of the turret. 

The manufacturer is 
Mansfield, Mass. 


John Birkenhead, 
oe 
eNotes on the Expansion of Steam. 


By Ricnarp H. BuE.. 
FOURTH PAPER. 


The power developed by a steam engine 
working under fixed conditions, is of three 
kinds : 

1. The total horse-power. 

2. The indicated horse-power. 

3. The net or effective horse-power. 

Knowing the effective area of piston in 
square inches (DP), the piston speed in feet 
per minute (S), the mean total pressure (or 
the mean pressure during a stroke, above the 
vacuum line) in pounds per square inch (?), 
the mean indicated (or 
the area of the indicator diagram 
in square inches, divided by the 
length of the diagram in inches), 
in pounds per square inch (7), and 
the mean effective pressure (or the 
mean indicated pressure the 
friction pressure of the engine), ip 
pounds per square inches (1), the 
power can be calculated by the 
following formulas : 


pressure 


less 


Total horse-power 
Dx 8xP 
33,000 
The indicated horse-power 
_DxSXxXI 
~ 88,000 


The net or effective horse-power 
DXxXSxXN 
~ 88,000 


The following data represent a case in 

actual practice : 
Effective 

inches. 
The mean total pressure=46.4 pounds per 


area of piston = 250.9 square 


square inch. 


=29.3 pounds 


The mean indicated pressure 
per square inch. 

The mean net pressure=26.8 pounds per 
square inch. 

Piston speed =548 feet per minute. 
| Hence, 
| The total horse-power 


| 250.9X548X46.4 0, 
| = 33,000 = 198.3 


| The indicated horse-power 


250.9 548 x 29.3 


= =122. 
33,000 123.1 
The net horse-power 
250.9 548 « 26.8 
= 111.7 


33,000 


The total horse-power of an engine is 
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plained hereafter. The indicated horse- 


power is ordinarily employed in this country, 


The net or effective horse-power, being the 
power available for useful work, and which 


can be measured by a friction brake on the 


fly-wheel, a transmitting dynamometer on 
the main shaft, or some apparatus for rexgis- 
tering the tension of the main driving belt, 
is usually made the standard of comparison 
in European tests, and is the power which 
especially interests the owners of engines. 
Evidently, it would be poor economy to 
purchase an engine which was 
very economical in the con- 
sumption of steam, referred 
to indicated horse-power, if, 
by reason of excessive friction, 
the steam consumption, when 
referred to 
Was excessive. 


net horse-power, 
The following 
table, representing the results G 

of the effective horse-power 
of the engines was measured fric- 
tion brakes, shows clearly that it would be 


tests where 


with 


advantageous for a steam user to purchase 
engine 2 or 4, rather than engine 1 or 3, 
although the latter engines are more economi- 
cal than the former, when the measure of 
economy is gauged by the indicated horse 
power. 


ECONOMICAL PERFORMANCE OF NON-CON- 
DENSING ENGINES, REFERRED TO _ INDI- 
CATED AND NET HORSE-POWER. 





Mean Pressure, Pounds Pounds of Water 








to represent the performance of an engine. .045 


stroke to point of exhaust closure G 
4.26 inches. 








Length of diagram G H = 5.27 inches, 
Length of clearance space H I = 5.27 
= .24 inch. 


Distance from commencement of stroke to 


xX 


point of cut-off A H = 2.78 inches. 


of return 
L= 


Distance from commencement 


Mean absolute pressure, pounds per square 


inch, up to point of cut-off, clearance in- 
cluded (= mean altitude of figure O N AB 


FoD) == 4751, 
Absolute pressure, pounds per square inch, 
sg NO 


K cc ca 
at point of cut-off A B= 45.3. 

Mean absolute back pressure, pounds per 
square inch (= mean altitude of figure D M 
HG) = 6.8. 

Absolute pressure, pounds per square inch, 
at point of exhaust closure 1 # = 4.8. 

In Fig. 7, these values are laid off to some 
convenient scale, A P = 47.1; K B= 45.8; 
G D= 68; L ¢ = 4.3; and the absolute 
pressures in pounds per square inch, for dif- 
ferent points of the expansion and compres- 











| sion curves, are calculated as follows : 


EXPANSION CURVE. 


Pressure at 34 inches, 























Per Square Inch. Hourly. 272 24 
' re ’ = mw. ‘ 
Numb’r ab = 45.8 xX —— ch 24 — 36.6. 
of | | 3.5 -+- 24 
Engine. li i Per In- | 
— Net. ae dicated ~~ . Pressure at 4 inches, 
: as A; © . , Oo” ) 
| a 2.78 24 
cd = 45.8 a = 82.3. 
4+ .24 
1 81.1 | 25.5 5.6 5.5 | 814 
x ex | ace ae ~ Pressure at 44 inches, 
972 +}. 24 
. ~ owe Al -“/ 
3 36.9 30.3 66 23.6 29.0 ef = 45.3 x -s oe, = 28.9. 
4.5 -f 24 
$ 12.0 38.2 3.8 24.2 26 6 a 
2 Pressure at 5 inches, 
- eee a 5 eee 2.78 +. 24 
ae ya | a “ 
These figures are taken from tests of en- | gh = 45.3 x Se ” 26.1. 
gines built by makers of P NO 
1igh reputation, and a 1e 
higl utat 1 all tl , B 
; ) 
results are fair, | ee 
An examination of a large h UJ 
number of experiments made , 
with engines, where the net 
horse-power was measured pee ! 
either with a friction brake or L ae J : | sa a ei 
a dynamometer, shows the fol- 7 Ff © 8 * Le Mes 
lowing range of friction pressure in pound Pressure at 5.27 inches, 
per square inch of piston area : ac a 2.78 + .24 ‘ 
Non-Condens- Condensing U = 40.0 mu 24.8. 
: : ciate 5.27 + .24 
ing Engines. Engines. 
Friction pressure, un- COMPRESSION CURVE. 
loaded engine..... 1.8— 2.2 2.4— 2.8 ; 
ase : Pressure at 44 inches, 
Friction pressure, 1.01 + .2: 
; 9 Or 9. ‘ ° i: ld ~ 
loaded engine..... 2 —11 2.5—13.3 kt=48x 7+ 2 — 5.3. 
. . . . . . a 
It is believed that the foregoing data justify 
the plan adopted in this discussion of basing Pressure at 5 inches, 
the economical performance of an engine on ; 1.01 + .24 
hag ie : mn=438 XK -as a7 sm. 
the net, rather than the indicated, horse- 27 + 24 
power, and purchasers of steam engines, in Pressure at 5.27 inches, 
drawing specifications, might well call for 1.01 + .24 
° : es ee pd AJ. oe 
bids on the same basis. HF = 4.38 x o4 = 29. 


To construct the theoretical diagram of a 
proposed engine, it is necessary—if the theo- 
retical diagram is to have any practical value 
—to make certain suppositions, based upon 
the known performance of other engines ; 
and if these suppositions are founded on good 
practice, the theory will be a true one, simply 
stating that like causes produce similar ef- 
fects. 
any assumption is doubtful, an attempt is 
made to err on the safe side, so that the final 
the practical 


In the present discussion, whenever 


results be well within 
limit. 

An illustration of the manner in which a 
theoretical diagram can be drawn, closely ap- 
proximating the actual indicator card, when 
sufficient data are at hand, will now be ex- 
plained. 

In Fig. 6, A BCD E F represents an ac- 
tual diagram taken from a condensing en- 
gine—G J/ being the vacuum line, B the 
point of cut-off, and # the point of exhaust 
closure. The following data were obtained 
by measurement of the engine and diagram : 
44 per cent, of piston dis- 


may 


Clearance = 





which the turret is indexed is wedge-shaped, | used in theoretical calculation, as will be ex- 


placement, 


Drawing curves Bhd fh Cand il n F 
through the points determined by the forego- 
ing calculations, the theoretical diagram NV P 
BCD E ¢ F, closely approximating the ac- 
tual diagram, Fig. 6, is obtained. 

The advantage of the theoretical diagram 
consists in its ready calculation by simple 
arithmetical formulas. Indeed, it is not nec- 
essary, in general, even to draw the theo- 
retical diagram, since it is a geometrical fig- 
ure of known form, and it is presented here 
merely for illustration. 

The suppositions necessary for the calcula- 
tion of a theoretical diagram, in the case of 
a proposed engine, cover some of the most 
important points of the design, such as ini- 
tial pressure, back pressure, clearance, cush- 
ion, dimensions of cylinder, piston, and pis- 
ton-rod, etc. In accordance with the plan 
already adopted, an attempt will be made to 
estimate, in advance, the probable perform- 
ance of engines at the points of cut-off pre- 
viously fixed, taking into account all the 
losses which occur in practice, and assigning 
proportions, etc., to render the results strictly 
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] 
comparative. Evidently numerous assump- It is assumed that the area of surface in| to protest against the ignorant assumptions of 
ys | 


tions must be made. 
The points of cut-off assumed are—ful 
stroke, #, 4, 4, 4, 1, 4, 


and 5. 


are to be non-condensing ; and 


power in each case is to be 150; the piston 


speed 450 feet per minute ; 


tial pressure 100 pounds per square inch ; the 


absolute back pressure, including 
pressure, 17.5 pounds per square inch ; anc 
the fall of pressure, in 
inch, from commencement of stroke to poin 


of cut-off, is assumed to be: 


For full stroke, 10 
8 cut-off, 74 
N ‘6 5 
4 di 34 
} 24 
4 
1 ‘ 9 
6 ~ 
4 1 
''s I 


It is assumed that the average pressure, Uy 
to point of cut-off, clearance included, is. the 
arithmetical mean of the initial pressure, anc 


pressure at point of cut-off. 


The foregoing assumptions represent aver- | 


age practical results, 


excessive, the friction pressure is moderate, | 


and the fall of pressure in the admission line 


is often more, and rarely less, at this piston 


speed. 


For the compression, it is assumed that the 


expansion, except for cases when this amount 
of compression would make the tinal cush- 
ion pressure greater than the initial press- 
ure, in the ratio of Ccompres- 
sion is to be such as will make the final cush- 


which event 


ion pressure and the initial pressure equal. 

The same relative dimensions will be chosen 
for the cylinders of all the engines, that the 
stroke shall be twice the diameter. Considering 
only the condensing surface of a cylinder, it 
would be better to make the stroke and diame- 
ter equal, since a cylinder of this form contains 
the maximum volume possible with a given 
surface. 
clearance ratio is reduced, also the number 
of revolutions per minute for a given piston 
speed, and practically the dimensions here 
assumed have found considerable favor. 

It is necessary, in making allowances for 
the losses of heat, to know the amount of 
condensing surface, which consists of sides 
and heads of cylinder, two sides of piston, 
piston-rod, and surface of parts. Hence, the 
thickness of piston, diameter of piston-rod, 
and equivalent length of clearance must be 
given. 

From the assumed data nothing is known 


in advance of calculation of the required 
cylinder dimensions, so that it will be neces- 
sary to make general assumptions for the 
above dimensions, 

If it is assumed that the thickness of pis- 
ton to the nearest half-inch, in inches, shall 
be equal to the square root of the diameter 
of the cylinder ininches, a fair approximation 
The 


diameter of the piston-rod to the nearest six 


of the usual thickness will be obtained, 


teenth of an inch, in inches, can be calculated 
without serious error by the formula 


018 & diameter of cylinder, inches x 


Initial pressure of steam, pounds per 
square inch, 


This formula would not be absolutely cor- 


rect for very long piston-rods, where the 
tendency to bend must be considered, but it 
gives fair values in most cases which arise in 
practice. 

As to clearance spaces, it will be assumed 
that the actual clearance at each end of the 
stroke is 


*®, of an inch, and that the port 


clearance adds the following equivalent 
lengths at each end of the cylinder, the val 
ues being chosen by examination of actual 


cases : 


CLEARANCE SPACE, 
LENGTH OF CYLINDERS. 


INCHES, IN EQUIVALENT 


Cylinder. Ports. Total. 
Full stroke .... 4% 3 16 
# cut-ofl °s 1} 1 
i Pv 5 ; 1 
by 16 : l 16 
4 ‘” 1% 14 
5 t 
t is 8 Lys 
1 5 5 
j I 11, 
i i, ok 
’ 5 11 
l 9 l 16 


The engines 
the net horse- 


the absolute ini- 
friction 


pounds per square 


The piston speed is not | 


But by increasing the stroke the | 
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the ports at each end of the cylinder is one | paper engineers. 
1} and one-half times the area of the piston. 
In calculating the steam consumption by | for their own interest, should 
piston displacement, a point will be chosen | ‘‘low water” fake theory. 
at ,%°, of the stroke, and for the steam saved 
by cushion the final cushion pressure will be 
used ; thus giving, for the first case, a point 
before the opening of the exhaust ; and for 
1} the second, a point of stroke subsequent to | cal humbugs. 
exhaust closure. 
t With rare exceptions, the area of an actual 
that of the theoretical 
diagram ; and in order to equalize the two, 
it is assumed that the actual pressure shall be 


diagram is less than 


ninety-five per cent. of the pressure calculated 
in the manner to be explained. This will 


give results which are readily attainable in| would have ‘‘found evidence” of ‘‘ low 
practice, with good design. tensile strength” instead of ‘‘low water,’ 


In calculating the amount of heat lost by 
condensation, it is usual to estimate this con-} yalve two or three sizes too small. 
_| densation as a certain percentage of the total 
} | Steam consumption, But the condensation is 
| caused by the exposure of the internal sur- 
| faces of the cylinder to a variation of tem- 
perature. 
| 1. 


side, and subject it to the hammer test. 


plicitly. 
In non-condensing engines, from the ini- 
tial temperature of the steam to the tempera- 
ture of the exhaust, about 212° Fahrenheit. 

2. In condensing engines from the initial 
temperature of the steam to the temperature 


 ¢ nse 2 ‘ahrenhei ; 
ratio of Compression shall equal the ratio of of the condenser, 120° Fahrenheit, on the 


through fear of a discharge. 
PETER GIBBONS. 
| average. 
Now, under such circumstances, it is rea- 
sonable to suppose—and experiment confirms 
the supposition—that the condensation in a 
given time will be a definite amount, rather 
than a fixed percentage of a varying steam 
consumption ; and an examination of such 
experiments as are available, where the actual 
condensation was measured, shows the fol- 
|lowing range of condensation in pounds of 
| steam condensed hourly per square foot of 
linternal surface for well-clothed 


| without steam-jackets : ; ee 
: ; c In using compounds containing sal soda I 
For non-condensing engines,... 10 to 20 


For condensing engines. ....... 20 to 80 


Scale in Boilers. 
Editor American Machinist : 


the use of boiler compounds. 
exhaust 





feet deep in limestone, I have 


cylinders ah 
the above conditions. 


In the present calculation it is assumed 
that the condensation hourly per square foot 
of internal surface is 15 pounds of steam. 


and feed water, on the boiler, and produced 
foaming. 
ranted to cure foaming with above results. 
The compounds were tannic acid and soda. 
Changing to the use of crude oil, 1 found 
that the volatile parts went over to the 
engine, and I saved 10 per cent. cylinder oil 
over when using nothing, and 50 per cent. 
over the use of sal soda. 


| It is also assumed that the expansion and 
|compression take place in accordance with 
Mariotte’s law, and that the steam supplied 
to the engine in each case is dry ; or, as it is 
Such 
steam can always be supplied to an engine— 
'even if the steam generated in the boiler is 
| somewhat moist—by connecting a drum to 
| the steam pipe, near the engine, with facili- 
| ties for draining, or by using some one of the 


commonly called, dry saturated steam. 





There is a peculiar 
-~asy manner of making steam that is very 
different from the same boiler using sal soda. 
The results on scale are as follows : 

In changing to a different solvent the 


humerous steam separators or anti-primers in| results for afew runs were very good, and 


|the market. Such attachments are rarely 
|made without producing a marked gain in 
economy of steam consumption, because a 
very slight amount of water, mechanically 
entrained with the steam 


then it seemed to lose its virtue while using 
double quantity ; result, foaming. With 
crude oil used continually I have had scale 
form 4" thick, but never any thicker, as it 
came off clean and was very porous. I 
prefer oil to any acid or alkali solvent. For 
cleaning a scaled boiler I would recommend 
alternate use of oil and sal soda, but the 
remedy is heroic. If the boiler is not clean 
in two weeks I miss my guess. I have tried 
found it too volatile to be of 
limestone district. 
up the results, I believe : 

First, With an open exhaust heater use 
only the best cylinder oil, which should be at 
least 80 per cent. petroleum. ‘ 

Second, If the crude oil does not keep the 
scale all out, alternate one run with sal soda, 
using it carefully. 


| 


admitted to an en- 
gine, increases the steam consumption to a 
considerable extent. 

An attempt has been made by some boiler 
manufacturers, seconded by several engineers 





of good reputation, to coin a new term in en- 
gineering literature, ‘‘commercially dry” 
steam ; meaning thereby steam which does 
not contain more than three per cent. of en- 
trained water—but 


kerosene and 


} value in a In summing 
users of boilers which 
furnish this quality of steam will do well to 
drain it before admitting it into the cylin- 
ders of their engines, if they wish to obtain 
economical results. 

The assumptions just detailed are sufficient 
for the solution of the problem stated in a | 





Now I only offer this as my experience, 
knowing full well that the conditions are never 
absolutely the same. But I know of a plant 
(in this city) where the boiler is not worked 
up to its full capacity, and which is kept 
jentirely free from scale, using hard water, 


former part of this discussion, and the man- | 
. . . . | 
ner of making the calculation will next be | 
explained, 
ee 


LETTERS FROM PRACTICAL MEN, | 
| by the alternate use of sal soda and crude oil. 
| T. T. PARKER. 

The Boiler Explosion on the **Magic,» | Springfield, Ohio 
{ g : : 
Editor American Machinist: 


: : | Wrought-Iron Frames. 
Nearly all the published accounts of the | _ 


explosion of the tug boat ‘‘ Magie’s” boiler | 2diter American Machinist : 

throw the the dead; The use of wrought-iron plates and angles 
engineer, It is ‘‘ assumed” that he ‘ allow-| for engine frames and braces has been urged 
ed the water to get dangerously low, and | somewhat strongly of late in your columns, 
then attempted to replenish it,” 


blame—as usual—on 





It is about time, I think, that engineers, 
expose the 
That old fraud 
has done duty long enough in _ protecting 
parsimonious boiler owners, and incompetent 
and dishonest ‘‘ inspectors,” to entitle it to a 
prominent place in the museum of mechani- 


The reports say that a piece of the crown 
sheet was ‘‘ critically examined by superin- 
tendent W. A. Powers” after the explosion, 
and he ‘‘ found evidence of low water.” If 
that boiler had been ‘critically examined ’ 
before it exploded by a competent and con- 
scientious man, it is more than probable he 


’ 


and also improper bracing, and a_ safety 


The proper way to test a boiler is to havea 
competent man look it over inside and out- 
The 
‘*hydrostatic test’ should not be trusted im- 


A boiler explodes because the owner is too 
miserly to have it repaired or replaced, the 
‘inspector ” is incompetent or can be bribed, 
and the engineer will not ‘‘ kick” too much, 


If there is one thing more than another 
that the average engineer is careful with, it is 
With an open 
heater and an overworked _ boiler, 
and using water from a drilled well sixty 
had to be 
rather careful to avoid scale and foaming. I 
offer some notes from my experience under 


had to use 40 per cent. more cylinder oil, and 
this invariably re-acted, through the heater 


I have used six compounds war- 


favored short splices. 
| 








May 26, 1888 


such work—and for many reasons it is desirg. 
ble—there are some objections to it which are 
worthy of notice and of brief comment 

One of these is the fact that in the rolli; 
of all the pieces likely to be used in engine 
frames, or similar construction, no out] 
can be produced (with slight exceptiin) 
except such as are of parallel width and 
thickness. Hence, when tapered or enlarved 
forms are to be employed in the struct: 
they can be obtained only at the expense of 
shearing and a waste of material. 

Another objection results from the excrs 
sive loss of material due to the punching (or 
drilling) which must be done for securiny 
the plates, and framing members to. each) 
other. This loss may be looked upon 4s 
indirect (though real) in that the parallel o 
line must be used, and paid for, however 
much the actual cross-section is reduced }y 
the needful rivet holes, placed too, as they 
often must be, at a distance from the centra! 
axis of the member. 

Another objection is the extreme difficul: 
of filling the holes thus punched with rivets 
that shall be at once accurately body-bou: 
their whole length, and solidly headed uj 
as they must be, to be worthy of the slighte 
confidence as rivets. 

- One other condition should be named 
which involves sometimes considerable ex 
pense, and something also of a wasteful us: 
of material. This arises from the impossi 
bility of making, or leaving, on the paralle| 
outline of the wrought-iron pieces, anythin: 
corresponding to a chipping strip, or to « 
raised boss, as for a faced seat under a nut 01 
key. This must lead, in many cases, to thi 
facing (often by hand) of comparatively 
broad surfaces at the sacrifice sometimes of 
effective cross section, usually after the rivet 
ing has been finished and the piece 
have become too unwieldy for a planer. 
The lack of dead weight in some frames 
(and of absolute stiffness) however strong 
they may be, are also worthy of mention. 
Pittsburgh, Penn. P. BARNEs. 
me | 

Hemp Rope Transmission. 
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In the discussion of this ‘‘ Topical Ques 
tion” by the Mechanical Engineers, at the 
recent meeting at Nashville, Tenn., the pre 
vailing opinion, so far as expressed, was that 
the radius of the groove at the bottom should 
be considerably less than the radius of the 
rope, so that the latter should not bottom in 
the groove. The total depth of the groove, 
according to sketches shown, was equal to 
nearly twice the diameter of the rope, the 
boundaries of the sides of the groove above 
the circular bottom being circles of large ra- 
dius, so as to afford more bearing for the rope 
than if the boundaries were straight lines. 
At the periphery of the wheel the grooves 
were about 20 per cent. wider than the di- 
ameter of the rope: 

Opposed to this view, however, one mem- 
ber believed that the groove should be, at the 
bottom, the same radius as the rope, so that 
the latter would bottom; the rope should 
pass times enough around the pulley to re 
ceive the necessary friction. His opinion was 
that when adhesion of the rope was brought 
about by permitting it to wedge itself in the 
groove, that the latter clung in the groove 
beyond the point of tangency, and when it 
left the groove produced a jerky motion. 
This was said by others not to be the case if 
the angle was not too small. 

The driving and driven pulleys, it was said, 
should not be less in diameter than 35 times 
the diameter of the rope. The guide pulleys 
should have large, easy grooves, the rope, of 
course, bottoming freely. 

The rope should last from three to five 
years. 

Mr. Minot thought long splices, six to ten 
feet in length, the best, while Mr. Lamphere 
Both spoke from ex- 
On the whole, the burden of evi- 
dence seemed to favor long splices. 


perience. 


Long 





splices, it was said, should be made so nicely 
that it was nearly impossible to find them, 
but it was admitted that short splices thick- 


ened the rope a little at the splice. 
As that un-| However practicable and useful this employ- | 


fortunate man cannot defend himself, 1 wish! ment of wrought-iron members may be for | 


The following was given as the stress on 
ropes in actual use—not as a rule, but to 
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show what certain ropes were doing satisfac- 
torily : 


ia. of Rope ™ ‘ . P 
J Working Stress in Pounds. 





n Inches. 
14 2474 
1} 220 
13 2784 330 363 
2 495 
25 256 330 349 
24 205 330 

= = 


[he above figures were from the experi- 
ence of Messrs. Pearce, engineers, Dundee, 
Scotland. 
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The new organ now being erected in the 
permanent exposition building at Cincinnati, 
Ohio, is by far the largest in this country, if 
not in the world. The room in which it is 
being erected will seat 5,000 people com forta- 
bly, and about double that number can get 
in by crowding. 
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Riehle Bros’. Torsional Testing Machine. 


The illustration represents Riehlé Bros.’ 
torsional testing machine for testing speci- 
mens of materials by torsional or  twist- 
ing strains. It is constructed entirely of iron, 
brass and steel, and is of handsome design 
and finish. It consists of one fixed and one 
adjustable head. The fixed head, carrying 
self-centering grips, has arms of one foot in 
length projecting from either side of the grip- 
head (which is supported on a knife edge). 
To prevent the grip-head from lifting from 
its position, the one-foot arms are connected 
io an equalizing lever underneath, and this in 
turn connects with the weighing beam, where 
the strain is recorded in foot pounds without 
any caleulation on the part of the operator. 

The movable head can be moved up to the 
tixed head to take in specimens a few inches 
in length, or moved away to take 20-inch 
specimens, or of any desired length. This 
head has self-centering grips, and also has 
vraduation marks to give the number of de- 
grees the free end has been moved. The 
power is applied by hand at either 
of the two points, on the larger wheel 
giving greater speed and less power, 
or on the smaller wheel giving de- 
creased speed and greater power. 

A slight modification of this design 
enables belt power to be applied 
instead of hand power. The result 
of a test is at once apparent in foot 
pounds on the weighing beam, and 
the traverse of the moving end of the 
bar is recorded by the graduated 
head and indicating figure. 

The dimensions of the machine 
are as follows: 3 feet 4 inches long, 
{ feet 9inches high, 24” wide. It 


weighs about 1,200 pounds and is 
about 5,000 pounds capacity. It 
will test specimens in round or 
square shape up to 20 inches in 
length. 


This machine is built by Riehlé 
Bros., Philadelphia, Pa., who will 
furnish any further information de- 
sired. 

te 


In an obscure corner of a New 
York daily, we notice an announce- 
ment in a few lines that a freight 
train on the Milwaukee and North- 
ern Railroad went through a bridge 
over the Michigamme river, and the 
fireman and the head brakeman were 


killed. Such occurrences have be- 
come very common of late, and 
the killing of a few railroad men more 


or less is a small matter and attracts very 
little attention. Yet it would have been 
just as easy for a passenger train to have 
gone through that bridge and killed a few 
passengers, in which case the small item 


AMERICAN 


would have been expanded to fill a column 
with big head-lines on the first page. 
Ces 

The Loss from Clearance. 


By C. L. REDFIELD. 


We have been taught that the clearance of 
an engine means loss, and the greater the 
clearance the greater the loss. While most 
of us are, doubtless, firm believers in this 
idea, in spite of the occasional assertion that 
compression is a complete remedy, there are 
comparatively few who can give a satisfac- 
tory reason beyond a reference to corroborat- 
ing experience. A few simple diagrams 
may, however, be made to thoroughly dem- 
onstrate that clearance is attended by loss, in 
spite of everything that can be done, while at 
the same time they will show what remedies 
are efficacious, and to what extent. 

The existence of any law or principle, 
whose effects vary according to circumstan- 
ces, is generally more easily demonstrated by 
assuming extreme conditions, and then com 
paring results, than by any other means. 
For the sake of convenience, we will assume 
a cylinder capacity of one cubic foot, first 
with a clearance of 100 per cent., and then 
with no clearance at all. In general, it may 
be said that in non-condensing engines the 
greater the expansion, provided it is not be- 
low atmospheric pressure, the greater will be 
the economy. We will assume, for the pres 
ent, that the nearer compression can be car 
ried to the initial pressure, the more it will 
also add to economy. 

Fig. 1 shows a diagram drawn under the 
most favorable conditions, when the clear- 
ance is 100 per cent. of the piston displace 
ment. The horizontal lines 0, 15, 30, 45 and 
60 represent absolute pressures, and not those 
above atmosphere. The assumption is that 
to obtain the greatest possible economy both 
expansion and compression are carried 
through the entire stroke. The work 
formed is represented by the shaded area. 
The steam used each stroke is that required 
to fill the clearance space from 380 to 60 
pounds. A reference to the steam tables will 
show that a cubic foot of steam at 30 pounds’ 
pressure weighs 0.0,755 pounds, while that at 
60 pounds’ pressure weighs 0.14,566 pounds, 
From this we learn that the steam admitted 
each stroke is 0.07,016 pounds, or a little over 
48 per cent. of a cylinder full at 60 pounds’ 
pressure. 


per- 
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area inclosed between these lines and the 
former expansion line the 
power that will be obtained on the steam 
As the condition of no clearance im- 
plies no compression, there will be the fur- 


shows gain in 


side. 


ther gain on the exhaust side of the area be- 
tween the former compression curve and the 
line of 15 pounds’ pressure. The difference 
between these two diagrams is so plain as to 
need no further comment beyond the state 
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Fig. 1. 
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Fig. 3. 

ment that, under the conditions assumed, a 


given amount of steam produces about 68 


per cent. more power when used without 


clearance than when the clearance is 100° per 
cent. 

In case no compression were used with a 
clearance of 100 per cent., there would be a 
gain in power represented by the area be 


tween the compression line and the line of 15 
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assumption that compression is carried up to 
the initial The this is 
plainly seen in Fig. 2. In this case the clear 


pressure. error of 
ance space is one-third of the piston displace 
ment, and is completely filled by compres 
sion. The cut-off is represented at one-third, 
so that the steam used, both with and with 
out clearance, is one-third of a cylinder full. 
The work performed in the case of clearance 
is represented by the shaded diagram. In 
the case of no clearance the expansion curve 
would follow the dotted line, showing a loss 
of the area between these 
This is than 
compensated for by the gain of the larger 


on the steam side 
two expansion curves. more 
area below the compression curve. Thus we 
again see that no clearance has the advantage 
of clearance in the point of economy. 

It might appear that this was due to the 
fact that compression was carried through 
the entire stroke, while expansion was only 
carried through part of it. A glance at Fig. 
3 will Here the 
clearance is assumed at 10 per cent., compres- 


show that this is not. so. 
sion is carried through three-tenths of the 
stroke, and expansion through six-tenths, yet 
the gain on the expansion curve is less than 
the loss on the compression curve. 

If we imagine the cut-off to be later, the 
area included between the expansion curves 
of clearance and no clearance will be less, 
and if steam follows full stroke this area will 
From this we see 
that the greater the expansion the more will 


be reduced to nothing. 


the loss of efficiency due to compression be 
overcome. If the expansion be carried down 
to atmospheric pressure, then the increase of 
pressure during expansion will equal the loss 
of pressure during compression carried up to 
the initial. 

To sum up the results, we find that clear 
ance is a loss of steam; this loss of steam 
may be changed into loss of efficiency by 
compressing to initial pressure ; and this loss 
of efliciency may be overcome by a corre 
sponding gain of efficiency by expanding to 
atmospheric pressure. In other words, com- 
pression to initial, accompanied by expansion 
to atmospheric, is 


a theoretically perfect 


remedy for clearance. These are conditions 
that are practically unattainable, and the 
further from them the 
greater will be the loss from a given amount 
of clearance. 


practice departs 


In the extreme case of Fig. 1, 
the expansion is two-thirds of the way from 
initial down to atmospheric pressure, and 
compression is one-third of the way up. This 

is probably not far from 
practice, and represents a 


average 
loss of 
We 


may therefore assume that in good 


68 per cent. of the clearance. 


practice, as we know it to-day, the 
actual loss is not far from 40 or 50 
per cent. of the clearance. 

There is, furthermore, a practical 
which 


loss from clearance, not even 


the theoretical perfection before 
mentioned can overcome. Wht 
the amount of this loss is may be 


setdown as an unknowable quan 
lity, but its actual existence may be 
seen from a further consideration of 
Fig. 1. 


gram will show 


An inspection of the dia 
that in expanding 


to a given pressure a reduction in 


the amount of clearance allows a 


later cut-off, and hence gives a 
greater power from a definite size 
of cylinder. We therefore can see 


that where adefinite power is requir 
ed, clearance compels us to use a 
larger cylinder than would be other 
Wise necessary. This means in- 
creased cost, increased friction, and 
increased loss by radiation, and_al- 
though the total may be a small 
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If, instead of having 100 per cent. of clear- 
ance, we had no clearance whatever, the ad- 
mission of this 0.48 of a cylinder full of 
steam would give us a steam line extending 
about one-half of the stroke and the expan- 
sion curve shown by the dotted line, The 


pounds’ pressure, or about 25 per cent. But 


to accomplish this would require nearly 50 to 


that 
pression is a partial offset against clearance. 


per cent, more steam, sO we see com- 


The assertion that compression is a com- 


plete remedy for clearance is based on the 


quantity, it is, nevertheless, a 
reality. 
+ ae 

That mysterious individual, ‘‘a 
well-known engineer,” has again been 
interviewed by the reporter, and, as 
a result, an item is making the 
rounds which purports to tell how 
much it costs to stop a train, 
Among the other remarkable _ state- 
ments made is one that ‘ there 
is required about twice as much power 
stop a train as to start one.” We 
would like to know just what such a state- 
ment is based upon. We had an impression 
that the power required to stop a moving 
body of any kind was exactly equal to the 
power required to put it in motion, 
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Grades of Machinery. 


There is, perhaps, no term which is more 
indefinite than the expression, ‘first class 
workmanship,” as applied to machinery. 
Scarcely two shops have precisely the same 
| standard of workmanship which they call 
** first and a job which in one shop 
would be called ‘first would, in 
another shop, be considered only ordinary, or 
worse, 

If two machines of a similar nature be 
ordered from different makers, both claiming 


class,” 


class,” 


‘“best design and workmanship,” ‘‘ large 
and long bearings,” ‘‘ ample driving power,” 
ete., it will often be found that there is a 


vast difference between the two machines in 
these respects, thus making it a very obvious 
fact, that if one of them is first class in de- 
sign and workmanship, then the other one 
cannot be ; while if the one has only ample 
bearings and driving power, the other must 
be deficient in these respects. 

In some few cases this simply means that 
one of the builders is not honest, and that he 
knows he is not furnishing what he agrees to 
furnish ; but in the vast majority of cases it 
means only that the two builders have 
entirely different ideas as to what constitutes 
the ideal in these respects, and that both of 
them honestly think they have attained it. 

A large part of the trouble and annoyance 
which must perhaps be considered a necessary 
accompaniment to any business, is, in the 
manufacture and sale of machinery, caused 
by the fact that the maker and the buyer 
often have entirely different ideas about these 
matters, and where the maker’s ideal is much 
lower than the buyer’s, there is dissatisfaction 
with the machine, while, on the other hand, 
if the maker’s ideal is much higher than the 
buyer’s there is dissatisfaction with the price, 
either circumstance interfering with present 
or prospective business relations. 

Although it is of course a fact that differ- 
ences in methods of manufacture, manage- 
ment of shops, amount of business done, 
and cost of materials, have much to do with 
fixing the price at which the finished machine 
can be sold, yet it is equally a fact that this 
difference in the standard of workmanship 
has, in many cases, more to do with it than 
all other causes combined. Any discrimina- 
ting mechanic can find abundant proof of the 
truth of this statement in almost any branch 
of the 
boilers, or in machine tools. 

Taking the case of small lathes, for in- 
stance, many builders of them, 
and a man wishing to buy one may take his 
choice from a great many different varieties 
at as different the highest 
priced one costing about three times as much 
as the cheapest, and the maker of each one 
will honestly claim that his lathe is first class 
in every respect. Now, notwithstanding the 
buyer thinks he wants a first class tool, he 
will, in such matters is 
high, buy the cheaper one, much to the dis- 
gust of the high-priced builder, who knows 
that the man has not purchased the kind of 
tool which he had declared he must have. 

There are some reasons for believing that 
builders of machinery might learn a lesson 
on this point from some of the watch facto- 
ries, Which would prove beneficial to all con- 


machine business; in engines, in 


there are 


many prices, 


unless his standard 


cerned. 

There are numerous grades of watch move- 
ments made in the same factory, and a buyer 
may select the make of watch which he prefers 
and then select the grade best suited to his re- 
quirements and his pocket-book. The 
countryman who merely wants a big watch, 
and one which will keep time closely enough 
so that he may know when to start out of 
town of a Saturday afternoon so as to get 
home in time to ‘‘do the chores” before 
dark, can find a movement to suit him for 
about eight dollars, and there is no attempt 
to convince him that it is the best watch 
made, nor that he ought to spend two hun- 
dred dollars for a movement which he would 
not appreciate, and would only ruin. On 
the other hand, there is no attempt to sell to 
an engineer or conductor, or to a professor of 
astronomy, an eight dollar watch, and con- 
vince him that it is first class; but each one is 
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and pays accordingly, each knowing that for 
a different price he may obtain a different 
watch. 

There would undoubtedly be some advant- 
ages in the adoption of a similar plan by the 
builders of lathes and other machinery, and 
it would do away with much compromising 
and a good deal of strain upon conscience. 

A man who builds threshing machines does 
not need such a lathe as is positively neces- 
sary for the man who builds watch tools ; 
the ‘requirements are altogether different, 
and yet almost any one of our tool builders 
will undertake to furnish a lathe suited to 
either purpose, and there will be no differ- 
ence in them if they come from the same 
shop; in fact, they may be selected at random 
from a warehouse stock. A natural conse- 
quence of this way of doing business is an 
effort to build a lathe fine enough for the 
finest work, and yet strong enough for the 
heaviest work, and to furnish it to everyone 
at a price which the threshing machine man 
is willing to pay, and which, in fact, is all he 
ought to pay for the kind of lathe which he 
requires, and which is to be run by the kind 
of mechanics he usually employs. Yet that 
price is far below what ought to be obtained 
for a really fine lathe, capable of doing the 
best work. 

We think thisis a matter worthy of considera- 
tion by tool builders and other manufacturers 
of machinery, and have little doubt but that 
the practice of building two grades of 
similar machines by the same maker, would, 
in many respects, prove advantageous. We 
should hope that it would prevent a good 
deal of unfair competition, and have a 
tendency to put some branches of the busi- 
ness upon a more satisfactory basis. 

a ~Snee 


Beating the Bell Punch. 


One of the latest examples of mechanical 
ingenuity comes from Chicago and the in- 
vention (which we scarcely think is patented) 
is called a brother-in-law. It is placed under 
the vest, one of the buttons of which is 
detached from the garment and attached to a 
string so that when the button is pulled 
slightly, a bell is rung which sounds pre- 
cisely like the bells which are in the conduc- 
tor’s punches used on the street cars. And 
many of the gay and festive ‘‘ conductors ” 
have, by the assistance of their ingenious 
brothers-in-law, been making very fair wages, 
so that a falling off in receipts was noticed 
by the company, which led to the discovery 
of the scheme. 

Of bad business, 
whether it be done by a millionaire or a 
street car conductor, but the fact is that the 
ingenious device to prevent stealing known 
as the ‘* bell punch,” is a direct challenge for | 
the invention of something more ingenious | 
to beat it, and every ring of its bell is an 
announcement to all who hear it, and a re- 
minder to him who carries it, that the com- 


course stealing is a 


is one respect in which it is helping to spreaq 
some interesting information; that is jy 
bringing out the fact that American w ork. 
men produce much more in the same (ime 
than British workmen. We have at di{fer. 
ent times published opinions to that effe:: of 
American mechanics who have opportun ties 
to observe this, and this fact seems ti: be 
borne out by the opinions of everyone ».})o 
has studied the subject. For example, \{r, 
Russell, of Massachusetts, gave recentl) jn 
the course of the tariff debate, an interes! ng 
account of the working in England «° q 
Yankee invention for soling and hee!'j,¢ 
shoes. The machines were introduced ny 
royalty, but the profits to the company « 
trolling the invention were not up to the 
pectations of the stockholders. _Anagent \ 
sent to look into affairs; he came back ai 
reported that the British workmen with tl 
same machine would do no more, week b. 
week, than 47 per cent. as much work as th 
American: workmen. The British workma: 
wouldn’t work as hard, worked less hours i 
the week, and fewer days in the year. 
ae ee 

The Progressive Age and Water Gas Jou 
nal has moved its headquarters from Phila 
delphia to New York, and has been change: 
from a monthly to a semi-weekly. Severa 
other important changes have also been made 
We congratulate our contemporary on thes: 
evidences of prosperity. 


rag PIONS ano) 
JE’ ANSWERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invart- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials nor loca- 
tion will be published. 

















(260) J. M., Peshtigo, Wis., asks: Will 
one lubricator feed two cylinders on a locomotive ? 
lLhave generally seen two. A.—One lubricator is 
now used for both cylinders. These lubricators are 
placed in the cabs. 


(261) E. J., Buffalo, N. Y., asks: Is it 
impracticable to punch holes of smaller diameter 
than the thickness of the iron that is being punched ? 
A.—No. With a properly made punchthere is no 
trouble in punching iron twice as thick as the di- 
ameter of the hole, and with special appliances 
much more than that can be done. 


(262) J. V., Philadelphia, asks: In 
which direction should the laps of a leather belt 
run on to the pulleys? A.—It is a little better to 
put the belt on so that the pulleys will have a ten- 
dency to make the ends of the laps lie flat and not 
strip them uf; but practically it is a matter which is 
seldom given any attention in the shop, and with 
good belts makes little difference. 


(263) W. J. C., New Brunswick, N. J., 
asks: Is the length of the cavity of an ordinary 


slide valve equal to the length of thesteam ports ? 
A.—Yes. 2. Please refer me tosome treatment on 





pany places no confidence in him whatever, | 
and, being thus branded as a man utterly 
unworthy of being trusted, it is in accord- 
ance with human nature, however lamenta- 
ble the fact may be, that he should, ‘‘having | 
the name, seek the game.” 

There is no doubt whatever that a large | 
majority of the men who were detected in| 
this business. were entirely honest and fair in | 
every other business relation where some 
contidence was placed in them, and _ they | 
were not advertised as rascals. | 

—_+ > —_—_—_ 


It is turning out to be with natural gas as | 
with most every other natural product, those 
who have been able to secure the ground | 
which produces it, and the franchises for | 


piping it into the cities where it is to be| 
used, are beginning to squeeze the people 
who use it, and measures are being taken to 
see if there is any relief to be had. In 
Allegheny, Pa., numerous meetings have 
been held on the subject, and it is proposed to 
take the matter into the courts, which looks | 
like a case of locking the stable after the 
stealing of the horse. 


> - 


If the tariff discussion in Congress and 





suited according to his conception of a watch, 


elsewhere is profitless in most instances, there 


the construction, management, and repairing of the 
Westinghouse automatic air brakes. A.—We do 
not know of any other book than the catalogue of 
the Westinghouse air brake, which contains the re- 


| quired information. 


(264) D. F. 8., Boston, Mass., writes: 
Piease advise a young man the best things to follow 
up from a machinist. Heisa good machinist but 
would like to be something better. If mechanical 
engineering, what should he study, and how should 
he start out. A.—Study arithmetic ; then geometry 
and practical drawing. After you have made some 
advancement take up algebra, and also natural 
philosophy. Procure only elementary books on the 


| foregoing subjects ; when you have mastered thee 
| let us hear from you again. 


(265) G. M. T., Youngstown, Ohio, 
writes: [am seventeen years of age and intend 


| some day to be a mechanical engineer. [am now in 


second year of tha high school. What do you think 


| would be the best thing for me todo, stop school 


now and go fora few years in a machine shop or 
drafting office and then go to a technical school, 
or first go to atechnical school, and get my practical 
education afterwards. A.—Do not leave the high 
school; get all the education you can. As to 
whether first to enter tne machine shop or technical 
school, you must use your own judgment, and be 
guided by the advice of your teachers and friends 


| who are better acquainted with you and your abili- 
| ties than we are. 


(266) A. H., Indianapolis, Ind., writes : 
I have a small engine with a cylinder 3 inches bore 
and 4 inches stroke, ports 144 inch x 4 inch. I 
would like to know what changes would have to be 
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made to make this 14, or if possible a 2 horse-power 
engine. A.—The cylinders are entirely too small for 
the power you wish to obtain. You will need larger 
cylinders proportioned to the steam pressure and 
number of revolutions required. 2. I have a boiler 
4 fet high and 2% feet diameter. carrying 60 pounds 
of s‘eam pressure ; it has five flues 3 inches diameter 
and one flue 3% inches diameter. Do you suppose 
this engine will be powerful enough to runa boat 
18 {-et long and 8 feet wide with a screw propeller 
if possible? A.—Engine and boiler are not large 
epough; we cannot advise you as to size, since you 
do not give draft of boat and speed required. 


67) A.B. C., , Wis., writes: Please 
expiain the difference between the method of man- 
ufacture of what is known as “ Mushett’s’’ steel, 
and the ordinary tool steel, and give simple instruc- 
tions for the blacksmith to go by in working the 
Mushett’s steel. A.—Wecannot give the method of 
manufacture of this steel and believe it is known 
only to the manufacturers, though there isa steel 
now made in this country, which possesses all the 
characteristics of the “‘ Mushett,” and is by some 
considered superior to it. It is worked very much 
the same as other steel, except that it is more diffi- 
cult to forge, on account of its extreme hardness, 
for which reason tools of the most simple shape only 
should be attempted with it, by forging. After 
forging it may be thrown down and allowed to 
coo!, and when cold will be hard. Any good black- 
smith accustomed to tool forging will quickly learn 
how to handle it, and how far he can go in forging it. 


(268) M. D. B., Litchfield, Conn., writes : 
The enclosed cut represents a feed trough. You 
will notice the top of each wire is bent, forming a 
harp loop, so the fowls cannot injure themselves 
should they try to get into the trough. I should 
prefer a globular head on the top of each wire in 
place of the loop. Will you please inform me 
whether or not this is practicable without the aid of 
expensive machinery? Are there any shops equip- 
ped for doingsuch work whereI could get them 
made without ordering in large quantities? A.—It 
seems to us, the cheapest and best way would be 
not to forge the globular head on the wire, but cast 
itto the end. Any foundry will be able to do such 
work for you without having to make expensive 
equipments for the purpose. 2. Does the tempera- 
ture of the air increase as the pressure? A.—Within 
practical limits the temperature increases as the 
pressure. 3. To what pressure is it necessary to 
compress air of atmospheric pressure to raise the 
temperature from 40 to 212 degrees? A.—To 20 
pounds absolute pressure, or 5 pounds above at- 
mospheric pressure. 


(269) L. W., Bellefonte, Pa., asks: Is 
there any power gained by having a double screw, 
the pitch being the same, say two threads to the 
inch, and if not what is the advantage in having 
them double, asin globe valve stems? A.—There is 
no power gained by any screw, either single or 
double. The power which is exerted by means of 
a screw is always just equal to the power which is 
applied to it, minus the friction. But disregarding 
friction, the force which the screw will exert in 
moving, is inversely as the distance moved by the 
screw during one revolution, compared with the 
distance moved tbrough by the applied force during 
one revolution. This is true whether the screw be 
single. double, or triple. If the force applied to 
move a screw moves through a distance of 10 
inches during one revolution, while the screw 
moves through the nut one inch in the same time, 
then, barring friction, the force will be increased 
tenfold. The advantages of a double thread are 
that it gives the desired movement of the screw, 
without cutting in as deep as would be necessary if 
asingle thread of standard proportion were used, 
and yet gives the wearing surface to the screw and 
nut which would be obtained by cutting a single 
thread of half the pitch. 


(270) J. K., Parkdale, Canada, asks: 
When the driving wheels of a locomotive are put on 
the axle with cranks at right angles, can the wheels 
be turned to either side, or is there a right and left- 
hand side? A.—The wheels should always be put 
on the axlein a position in which the right-hand 
crank will lead or go ahead of the left-hand crank 
when the engine is running forward. With the wheels 
pressed on the axle in this position the axle and 
wheels may then be turned end for end under the 
engine, without affecting the action of the crank ; 
that is to say,the right-hand crank will always lead, 
no matter whichwheel is placed under the right-hand 
or left-hand side of engine. If the wheels are press- 
ed on the axle in a position in which the left 
hand crank takes the lead when the engine is going 
ahead. no amount of turning the axle end for end 
under the engine will bring the cranks in the correct 
position. You can very easily convince yourself of 
this fact by taking two pieces of wire, and turn the 
ends of each at right angles to each other; in one 
wire turn the ends, so that when the wire revolves 
in the direction of the bands of a watch, the right- 
hand end of the wire will lead ; turn the ends of the 
other wire so that the left-hand end of the wire will 
lead when revolved in the same direction, and note 
the difference. Cranks should be put on the axleto 
correspond with the position of the ends of the 
former wire. 


(271) G. B., Corpus Christi, Texas, writes : 
ould you please tell me how many feet of 2 inch 
pipe it would take to make a condenser for an 8 
inch by 12 inch steam engine running at 120 revolu- 
tons, steam pressure in boiler 80 pounds, throttling 
governor. I wish to make acondenser in the form 
of a box coil to condense the steanr of engine for 
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freezing into ice, and would run it without an air 
pump. How many pipes 6 feet in length would it 
take of 2 inch pipe with water running over them in 
a spray to cool them? I have now a condenser that 
bas a number of small tubes which are packed at 
the ends with lead bushing, and it gives me a great 
deal of trouble. A.— You will need about 200 square 
feet of condensing surface. If you insist on using 
a pipe 2 inches in diameter, you will need 384 feet, 
or if cut in6 feet lengths you will need 64 pipes. 
The condensing surface here given is larger than 
that which would be obtained by rules for de- 
termining'the condensing surface in marine engines, 
but we believe that a comparatively large surface 
will answer your purpose better. It seems to us 
that a two inch pipe is too large in diameter. With 
brass pipes 344 of an inch diameter, you can obtain the 
same amount of condensing surface in a condenser 
of smaller compass and at less cost. If these small 
tubes are properly packed by a mechanic, they 
will be perfectly tight and not give you any trouble. 


(272) H. A., Ottawa, Canada, asks: 
Would you kindly inform me how phosphor bronze 
is made?A.— Ordinary phosphor bronze consists sim- 
ply of any alloy of bronze or brass, or any ternary 
alloy of copper, tin and zinc which has been given 
exceptional purity and excellence by skillful flux- 
ing with phosphorus. It is also supposed that the 
presence of phosphorus is useful in giving the tina 
crystalline character which enables it to alloy 
itself more completely and strongly with the cop- 
per. The amount of phosphorus in an alloy de- 
pends onthe purposes for which the phosphor- 
bronze is to be used. Theminimum and maximum 
percentages of phosphorus in phosphor bronze are 2 
and 4. Five sorts of phosphor bronze, however, are 
considered to answer allrequirements. 0. Ordinary 
phosphor bronze of 2 per cent. of phosphorus. 1. 
Good phosphor bronze of 24 per cent. of phos- 
phorus. These two numbers are superior to ordi- 
nary bronze and steel in all cases. 2. Superior 
phosphor bronze of 3 per cent. of phosphorus. 3. 
Extra phosphor bronze of 3% per cent. of phos- 
phorus. 4. Maximum phosphor bronze of 4 per 
cent. of phosphorus. In making phosphor bronze 
or copper alloys of all sorts, the copper should first 
be melted in the usual way, with a cover of char- 
coal put over it as quickly as possible. After the 
required quantities of tin, zinc, etc., have been 
added, or in case of gun metal or brass scrap, after 
the latter has been completely melted,'the’small 
exactly weighed quantity of phosphor copper is 
added, while the metal is continually stirred. For 
stirring, a graphite bar, a strip cut from an old 
plumbago crucible, or a bar of retort carbon, should 
be used. The stirring has to be done carefully, and 
the metal then freed of the coal and scoriz floating 
on the top; it should be poured before the surface 
begins to be covered with askin. The latter point 
and the careful stirring cannot be too urgently rec- 
ommended. For further particulars, strength and 
uses of phosphor bronze, see ‘Materials of En- 
gineering,” Part III., by Robert H. Thurston, from 
which the foregoing has been taken. 

















Transient Advertisements 50 cents a line for each 





insertion under this head. About seven words make a 
line. Copy should be sent to reachus not later than 
Wednesday for the ensuing week's issue. 


See Grant’s Gear advt. on back page. 

Link-Belting. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link Belt Machivery Co., Chicago and N. Y. 
Taper attachment onall lathes Lodge, Davis & Co. 
Compound rest on all lathes Lodge, Davis & Co. 
Power cross-feed on alllathes Lodge, Davis & Co. 
Large hollow spindle on alllathes Lodge, Davis & Co. 
Automatic stop on all lathes Lodge, Davis & Co. 
See special ads. pages 15 and 16 Lodge, Davis & Co. 

Shafting Straighteners. J. H. Wells, Tampa,’Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass 

Lamb Knitting Machine Co., Chicopee Falls, Mass. 

Machine work and pattern making. Anderson 
Machine Works, Peckskill, N.Y. 

Light articles built to order by the American 
Sewing Machine Co., Philadelphia, Pa. 

The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 

R. Dudgeon. 24 Columbia st., New York Improved 
Hydranlic Jacks and Roller Tube Expanders. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 

Improved fine tools for mechanics, manf’d by L. 
S. Starrett, Athol, Mass. Send stamp for full list. 

“Swift” Sight-feed Lubricator; no glass tubes; 
simple, reliable. Swift Lub’r Co., Elmira, N. Y. 

Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

‘*Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 

Burnham’s turbine wheel is sold at net price to 
mill owners. Catalogue free. Address York, Pa. 

‘* How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 120 Liberty st., N. Y. 

Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Silk wiping towels are better and cheaper than 
waste. 8S. A. Smith, 23 South Canal st., Chicago, Il. 

The bulldozer, a new departure ; forging by pres- 
sure. M’t’d by Williams, White & Co., Moline, Ill. 

Ice and Refrigerating Machines, 124 built, and all 
successful. David Boyle, 521 Monroe st., Chicago, Ll. 

For the latest improved Diamond Prospecting 
Drill, address the M. C, Bullock Mfg. Co,, 138 
Jackson st., Chicago, Lil, 
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Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers 
Frasse & Co., 92 Park Row, N. Y. 

Artesian, salt and oil well pumps; sucker rods and 
deep well supplies: wrought-iron tubing and steam 
pipe. Hardwicke & Ware, Buffalo, N.Y 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 

Model engines and castings. Prices $3.75, $4.75 
and $5.75. For descriptive circular apply to Mont- 
gomery & Co., 105 Fulton street, New York city. 

Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See May 5,p 14. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

Robertson’s damper regulator; no diaphragms, 
springs or packing ; the cheapest good regulator in 
market. Hine & Robertson, 45 Cortlandt st., N. Y. 

Machinists’ supplies, brass goods, m’f’rs supplies, 
polishing materials, all kinds wire, metals. etc., in 
any quantity. Jordan & Gottfried, 208 Canal st..N.Y. 

For Best Return Steam Trans, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 138th st ,N. Y. Send for des’n. 

Patent Att’v. R. G. DuBois, 916 F. st., Washington, 
D.C. Reliable service at reasonable rates. Send 
for 38-page pamphlet containing list of references. 

The Holley Manufacturing Company, of Lockport, 
N. Y.. will send on application, their pamphlet 
illustrating pumping machinery and reports of 
duty trials. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

W. H. Hoffman, consulting engineer, 108 Liberty 
st., room 3, N. Y. Mechanical engineering in all its 


branches ; working drawings for the transmission |; 


of power by steam, water, air and electricity. 


Parties requiring milling machine or screw ma- 
chine work furnished, in large or small quantities. 
please write to the manufacturers, E. E. Garvin & 
Co., 189, 141, 143 Centre st., New York City. 


The Dieble Mfg. Co., Philadelphia, Pa. mfrs. of the 
Challenge emery grinding and polishing machinery 
invite correspondence with all needing this class o 
machinery. Catalogues and prices on application. 


Contract work of all description executed prompt- 
ly and on reasonable terms. Parties wisbing gray 
iron castings in large quantities can make money 
by corresponding with us. The Rawson Mfg. Co., 
Hornellsville, N. Y. 


For the manufacture of 

Patented articles in line of machine work ; 
Specialties in fine light machinery ; 

Accurate cam cutting, 

Address Wardwell S. M. Co., Woonsocket, R. I. 


Jas. D. Cardell & Co.. 1900 Passyunk ave., Phila., 
Pa., will remove June ist to Rising Sun Lane and 
North Penn. R. R.. where they will continue manu- 
facture of coils of wrought-iron pipe for ice ma- 
chines, soap works, boilers, tanks, etc. 


Hot Water Supply. A practical treatise on the 
fitting of hot water apparatus for domestic and 
general purposes. By F. Dye. 82 pages with 25 
illustrations. 12mo., cloth, $1. Send forcatalogue. 
E. & F.N. Spon, 12 Cortlandt st., N. Y. 


‘Indicator Practice and Steam Engine Economv.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator. and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price $2, 
post paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 


‘Binders’ for the AMERICAN MACHINIST. Two 
styles—the ‘‘ Common Sense,” as heretofore sold by 
us. and mailed to any address at $1.00 each, and the 
‘“*New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, the full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST Pup’e Co., 96 Fulton st., New York. 

The series of articles by J.G. A. Meyer, on *‘ Prac- 
tical Drawing.”’ nowrunning inthe AmERICAN Ma- 
CHINIST. Should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including April 7, 1888 issue, 47 arti- 
cles have been so far published. Copies containing 
these articles, sent by mail to any part of this coun- 
try or Canada, at 5 cents each. AMERICAN Ma- 
CHINIST PUBLISHING Co., 96 Fulton st., New York. 


“Modern Locomotive Construction,” by J. G. A. 
Meyer. The above series of articles now running 
in the AMERICAN MacuInistT. are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885issue, 61 articles 
have thus far appeared up to and including the 
March 31, 1888 issue. Copies contereng these 
articles sent by mail to any part of the U.S. or 
Canada at 5 cents each. MERICAN MACHINIST 
PUBLISHING Co., 96 Fulton st., New York. 




















An electric light plant is talked of at Dalton, Ga. 


Erie car shops are to be located at Youngstown, 
Ohio. 

The Georgia Electric Light Company will increase 
their plant at Atlanta. 

Carrollton, Ga., offers free sites to all new man- 
ufacturing concerns. 

J.D. Mitchell & Co. contemplate organizing a 
company to start an ice factory at Bristol, Tenn. 

The Sherman Tron Works, of Sherman, Texas, 
have changed proprietors, and are to be enlarged. 

It is announced that the Colorado Coal and Iron 
Company will hereafter make steel instead of iron 
rails. 

Charles H. Wing & Son have opened a machine 
job shop and commission business at Carthage, New 
York. 

At Carrollton, Ga., the question of a cotton fac- 
tory is being agitated. A. B. Hi'ls is connected 
with it. 


J. F. Good is interested in starting a leather fly 
net factory, also a whip factory, at New Cumber- 
land, Pa. 

At Galveston, Tex., the Gulf City Co-operative 
Manufacturing Company has been organized, with 
a capital of $50,000 

The Bass Foundry and Machine Works, Fort 
Wayne, Ind., are adding new machinery to their 
car wheel department, 





moved their New York City warerooms to larger 
quarters at 17 Dey street. 


At King’s Mountain,Ga.,R.T. Gansler is preparing 
to develop a tin mine, and a mica mine is being 
developed by Mr. Easterling. 


A bill has been introduced into the Kentucky 
Legislature appropriating $60,000 to rebuild the 
recently burned shops at the penitentiary. 


Lodge, Davis & Co., Cincinnati, Ohio, have just 
closed’ a contract for the entire outfit for machine 
shops of the Mt. Auburn cable road of Cincinnati. 


The shops of the Winchester Repeating Arms 
Company are running twelve hours per day. They 
have recently received alarge order for sporting 
rifles. 


The question of water-worksis being agitated at 
Marion, Ala.; Winchester, Ky.; Dyersburg, Tenn.; 
Pulaski, Tenn.; Lexington, Va.; and Moundsville, 
W. Va. 

E. T. Fleming is secretary of a new company 
which is to operate a foundry and machine shop at 
Nashville, Tenn. It will be called the Capital City 
Machine Company. 


Sales of the Babcock & Wilcox boiler for March 
and April aggregate about 10,000 horse-power. A 
good proportion of the sales were from foreign 
countries, and were from duplicate orders. 


John Wiley & Sons, 15 Astor place, New York, 
have issued supplementary catalogues embracing 
new books published by them, as well assome of the 
standard works from their house. Their catalogue 
is sent free. 


The Lloyd Booth Company, of Youngstown, Ohio, 
expect soon to erect a new machine shop, and will 
give special attention to rolling mill machinery. 
They are now working on a contract for 60 tons of 
such machinery to go to Birmingham, Ala. 


The Wainwright Manufacturing Company are 
moving their general offices from Boston to Med- 
ford, Mass., where their factory is located, but will 
retain their location 65 and 67 Oliver street, Boston, 
to be used as a warehouse and salesrooms, 


The fron manufacturers of the Mahoning Valley, 
in Ohio, claim that they are being discriminated 
against by the railroads in the matter of freight 
charges, and a committee have sent to the railroad 
managers a protest against it. The charges on bar 
iron to Chicago are especially objected to. 


The Kensington Engine Works, Philadelphia, Pa., 
have issued part second of their illustrated catalogue 
of the Buckeye engine. This part of their catalogue 
is largely taken up with instructions relating to the 
use of the indicator, and data on steam engines and 
power plants. Engineers can find good use for this 
catalogue. 


Weekly payments and a new time table, which 
gives the employes a Saturday half holiday, by the 
machinery shutting down at 1.30, went into effect 
this week in the five cotton mills operated by J. P. 
& J. G. Ray, and Ray, Rathbun & Co. at Woonsocket. 
No requests have been made for these concessions 
by the operatives — Commercial Bulletin. 


The Beckett & McDowell M’f’g Co., of Arlington, 
N. J., write us: We have just let contract for the 
building of a new brick erection shop which we 1n- 
tend fitting up with latest and most improved ma- 
chinery forthe handling of heavy work, including 
a Yale & Towne overhead traveling crane. Our 
new foundry, just completed, is now in full opera- 
tion. 


John Thomson, 143 Nassau street, New York, 
has issued a unique and tastefully printed cata- 
logue of the printing press invented and sold ex- 
clusively by him. The press is made for him at the 
Colt’s Armory. By card enclosed in circular Mr. 
Thomson invites anyone interested to call at his 
office and examine the working of the press, driven 
by an electric motor. 


Chas. A. Schieren & Cuo., New York, write us: 
We have recently opened a branch house at 46 South 
Canal street, Chicago, where we will carry a full 
line of our goods, standard, short lap, electric, and 
leather link belting ; also raw hide and tanned lace 
leather. Mr. Emil Gabel, formerly president of the 
Gabel Belting Company, of Chicago, will have 
charge of this branch. 


Sebastian, May & Co., of Cincinnati, Ohio, have 
issued a new illustrated catalogue giving full de- 
scriptions and prices of the foot and power lathes, 
drill presses, shapers, wood-working machinery, 
engines and boilers made by them, and also ma- 
chinists’ and amateurs’ supplies. They write us that 
it is the most complete catalogue ever issued by 
them, and that they will mail a copy to anyone in- 
terested upon receipt of address. 


There are some interesting features about the 
Lima and Chicago pipe line. It will be 210 miles 
long and will require 64,000 barrels of oil to fill it. 
The largest pump ever designed is now being com- 
pleted in Oil City for this line. It will weigh 110 
tons and will force the oil the entire distance from 
Lima to Chicago. The capacity of the pump is 350 
barrels an hour, or 8,400 barrels a day. When this 


line is completed it is thought that the demand for 
fuel oil will take a very large portion of the product 
of the great Ohio fields.— Commercial Bulletin. 


At a meeting of business men held recently at 
Fort Worth, it was decided to accept the proposi- 
tion of the State Alliance to locate at that city a 
branch of their exchange. By the terms of the 
proposition Fort Worth gives to the Alliance $5,000 
cash, to be paid thirty days after the exchange is 
started, and free rent for two years, a building for 
the exchange to do business in, $8,000 in money to 
be paid, and a building to be erected by the Allii- 
ance costing not less than $15,000. The Alliance 
promises to erect there a grain elevator with a 
capacity of not less than 1,000,000 husbels.—7v%e¢ 
Tradesman, 
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Machinists’ Supplies and Iron. 





New York, May 10, 1888. 

Iron—American Pig—We quote good to choice 
brands No.1 X Foundry, $19.50 to $2050; No. 2, 
$17 to $19; Grey Forge, $16 to $17, with ordinary 
brands as low as $15 to $15.50. . 

Scotch Pig—We quote Coltness $20.25 to $20.50; 
Glengarnock, $20 to $20.25; Gartsherrie, $20 to 
$20 50; Summerlee, $20 to $20.50; Eglinton, $18.75 to 
$19; Langloan, $19.50 to $20; Dalmellington, $19 to 
$19.50; and Clyde, $19.50 to $20. 


* WANTED * 


“ Situation and Help"’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Sor the ensuing week's issue. 








Wanted—Men to sell planes, see page eleven. 
Experienced mechanical draftsman wants posi- 
tion. ;Address R. G., AM. MACHINIST. 
Wanted—Position ed mech’l and elec’! engineer ; 
good draftsman. Address M. E, Am. MACHINIST. 
Wanted —Position as foundry foreman or assist- 
ant; at present assistant in one of the largest found- 
ries ; understands heavy and light work ; would like 
change ; temperate; best of references. Address 
F. E. Hamier, 537 Broome street, N. Y. City. 
Wanted—Foreman to take charge of machine 
shop who is thoroughly conversant with engine and 
jobbing work ; state age, experience and references ; 
first-class opportunity for proper pariy. Address 
Iron Works, care Savage & Farnum, Detroit. Mich. 





+ MISCELLANEOUS WANTS. + 


Advertuements will be inserted under this head at 
35 cents per line, each insertion. 











Gerlach’s Engineers’ specialties beat the world, 
Send for price list. Crescent Mfg. Co., Cleveland, O. 

Crescent grease cup for shafting beats them all, 
Sample free. Crescent Mfg. Co., Cleveland, Ohio. 


Wanted — Parties having machinery specialties to 
build, to correspond with. Box 75, AM. MACHINIST. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


Wanted—Parties having specialties to manufact- 
ure, correspond with Cedar Point Foundry and 
Machine Shop, Port Henry, Essex Co., N. Y. 


Adamantine adhesive for making steam sea 
stops leaks in boilers, stops pitting. Chas. Barnes 
& Co., Cincinnati, Ohio. 

Wanted—Cheap testing machines for cast-iron to 
give contraction, deflection, and strength; also 
any other useful foundry tools. Jas. Evans & Co., 
Gaythorn, Manchester, England. 


August C. Christensen, 26 Church st., N. Y. mech. 
and hydr. engineer. Prepares designs of water- 
works pumping stations, drawings of steam pr mps, 
pumping engines, gen. mach’ry and pat. drawings. 


For Sale—In Birmingham, Ala., machine shop, 
equipped with best make of new mach’y ; a bargain 
for most any manufacturer with moderate capital. 
Opportunity, Am. MACHINIST. 


Machine shop and foundry for sale, to rent, or 
partner wanted. Very good location, with two rail- 
roads running by shop; poor health the cause of 
this offer. Address G. R. H., Am. MACHINIST. 


Wanted—A 60'’x60"’ planer to plane from 15 to 30 
feet, either new or second-hand. If second-hand, 
must be of modern design and in first-class order. 
Address Fosdick & Plucker, Sixth and Culvert, 
Cincinnati, Ohio. 


For Sale—One complete set of pulley moulding 
machinery to make pulleys from 6 inch to 40 inch ; 
one 9 ton cupola; three foundry cranes ; one sheet- 
iron core oven; crane hand ladles from 40 pounds 
to 7,000 pounds ; complete with necessary bales and 
handles. Address North Star Iron Works, Minne- 
apolis, Minn. 

For Sale—A 400 horse-power vertical engine, 22 
inch diameter, 30 inch stroke, 10 inch steel shaft, 
two pulleys, 12 feet diameter each, for 18 inch belt. 
Automatic cut-off, balanced steam valve, speeded for 
150 revolutions per minute. Weight, 65,000 pounds. 
Designed and built by Prof. John E. Sweet, of the 
Straight Line Engine Co. A first-class machine, prac- 
tically new. Address W. B. Cogswell, Gen’l Mana- 


AMERICAN 


RADLEY’ 


UPRICHT 
CUSHIONED 


HELVE 
> HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 
r Has more good 
points, does 
more and 
better work 
and _— costs 
less for re- 
pairs than 














1832. 


Established 


any other Hammer inthe World. 


rays HEATING FORGES 


With a manufac- 
turing experience 
of over half 
" acentury, we 
recommend 
these machines 
to be the best, 
simplest, most 
durable and 

combining all 


Rn, nae “ the essential 
or nard coal or coke. 

Indispensable in all = elements. wie 
shops to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production. 


BRADLEY & CO., Syracuse, N.Y. 


Established 








G ONE HALF TIME °% 
Y andLABOR saved by using 
thissolid, strong, durable, 
firm hold, quick-working 
Lever (Not Serew) Vise. Hasimprov- 
ed Taper-Pipe and other attachments. 
m= Sold by thetrade. Send forcircular, 
— TOWER & LYON, 
95 Chambers Street, New York. 


. 9 Successors to MELVIN STEPHENS. 








FOR SAW MILLS 
F FOUNDRIES AND 
EMERY WHEELS and MACHINE SHOPS. 


GRINDING MACHINES! For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE CO0., PA. 


Or B.A. ROGERS, 19 John &t., X. ¥, 
THE CAMPBELL MACHINE CO. 


is very thoroughly equipped to do first-class machinist work, 
in experimenting, model making, and \. building of 
all kinds of fine light Machinery and Tools. 


Superior Workmanship at Reasonable Prices. 
Address CAMPBELL MACHINE C0O., 
PAWTUCKET, R. I. 








American Standard Gauge & Tool Works, Wilmington, Del. 


Makers of Implements for Standard Measurements. 





Crescent Gauge. JAS. A. TAYLOR & CO. 








ger, The Solvay Process Co., Syracuse, N. Y. 
AMERICAN 
Leather Link Belt Co., 
‘ss = ee : = } [ oe = 


aes Fai a: 
ir . 
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AMERICAN PAT. JOINT. 


A new article in Belting Guaranteed for “ Quarter Turn.” 
Write for particulars and prices to 


CHAS, A. SCHIEREN & 00., 47 Forry Stroot, New York. 
BRANCHES: 416 Arch St., Philadelphia ; 86 Federal St., Boston. 


DRILLING MACHINES. 


ALL STYLES WITH 
Latest Designs and Improvements. 
For cuts and prices address, 


BICKFORD DRILL CO., 


Front & Pike Sts., Cincinnati, 0. 





THE HUSSEY RE-HEATER 


RE-HEATS EXHAUST STEAM. 











Super-Heats Live Steam, 
Heats Air or Water 


WITHOUT COST, 


The Hussey Re-Heater and Steam Plant, 


IMPROVEMENT CO. 
A 
8. 





{aton, President. 15 Cortlandt St, N. Y. 


8. F 
D. BREWER, Gen’l Manager. 









| SOuPIN 
PUMPING 


MACHINERY | 





93 Liberty St., | 113 Federal St., 
NEW yoRr. | BOSTON. 


S| muccssen CATALOGUE, 


Bvery | for 
Class | New 
of Work | Kllustrated 





MACHINIST 





May 26, 1989 


THE DEANE STEAM PUMP (0. 


HOLYOKE, MASS., 


New York, Boston, Chicago, Philadel) hia, 
St. Louis, 


Manufacturers of 
STEAM and POWER 


POMP SS 


FOR ALL PURPOSES. 
SEND FOR CATALOGUE, 








10in., 16in. and 22in. Planers. 


hand. 


THE HENDEY 


MACHINE TOOLS ON HAND FOR IMMEDIATE DELIVERY. 


15in., 24in, and 25in. Pillar Shapers. 


15in. and 20in. Traverse Shapers, 


18in. x 6, 8, 10 or 12ft. Engine Lathes, (New 
Pattern.) 10, 12 and 15in. Speed Lathes, 
Also our Forming Lathe for special brass work. 


Larger size Planers at short notice, 
A few 2d hand tools also oy 


MACHINE CoO., 
TORRINGTON, CONN. 





STEEL 





Pittsburgh, Pa., 


In BARS, BLOCKS, SHEETS, RODS ani 
WIRE of the finest quality used for TOOLS 
and DIES of every description. 
ERY, SPRING and all other grades for geu. 
eral purposes. 


MACHIN. 


MILLER, METCALF & PARKIN, 


Chicago, Ills. ' New York, N. Y, 





Saws. 





Sebastian, May & Co.’s Improved Screw Cutting 


nota | AT HE S rome 


Drill Presses, Shapers, Band, Circular and Scroll 
Machinists’ Tools and Supplies. 
on trial, Catalogue mailed on application. 


167 West Second Street, 


POWER ENCINE LATHE IS NOW READY 


Lathes 





CINCINNATI, 0. 





INDEPENDENT CHUCKS 


(See Am. MAcurINisT, Nov. 5, 1887.) 

Before buying Chucks of this class, write us for 
articulars of our latestimprovements. Different 
rom other makes, and we claim several points of 
superiority which we submit to the judgment of 
mechanics, 


THE D. E. WHITON MACHINE CO., 


NEW LONDON, CONN. 





THE ANDERSON PIPE WRENCH. 










f \ PAT. MARCH.8. 87 

x ly 

9 J +r Gace. MICH. 

CIRCULAR SENT FREE. 
ESTABLISHED 1868, 
HOWSON & HOWSON 
Counsellors at Law Solicitors of Patents 
Philadelphia Offices : 119 South Fourth Street 
New York : Potter Building, 38 Park Row 
Washington, D.O, : 915 F. Street 
co. 





PARK MFG. 


MANUFACTURERS OF 


84 
Beach 
Street, 
Boston, 


ae Mass. 
The Park Injector, 


EJECTORS anp JET APPARATUS. 


\HITES FLEXIBLE = METALLIC FILLET 


For use of Pattern Makers and Architects. 


HOWARD WHITE, 44 N. 4th ST., 

” : ” a 
Deer wer 
Samples, 


Peso TO BONER 











DELAFIELD’S PAT. SAW CLAMP 





With Saw for Cutting Metals. Saves all the broken hack 
raw blades. In use over two yearsin all parts of the country 
The new Clamps have the edges beveled that hold the saw 
Free by mail for 50 cents. Extra blades, 1-2in. wide, 7c. eac) 
70c. per dozen ; 3-4 in. wide, Stubs, 35¢. each, Free by mail. 


NOROTON MFC. WORKS, NOROTON. CONN. 


PUMP 


Centrifugal weer. 
TRVIN VAN WIE, Prop. 


Vertical, Horizontal 
and Suction Pumps. 
ga per 100 to 40,000 

per minute. Sand 


5 4 J Outtite «a 





Baldwinsville 










—TH E— 


Binghampton Water Motor. 


Simplest | 


Mott No Dirt. 
— No Noise. 
Power 


No Engineer. 


Obtainable. 


Se 
From 8 Horse-Power Down. 


COOKE & CO., 


22 Cortlandt New York. 


Send for Price List, mentioning this paper. 


Street, 











Res. ae Screw Cut 
Foot Lathe ting Auto 
Swings matic Cross 
9x25 in. A Feed, etc. 
ee 
ae mace < aan 
Scroll Saws, hi Catalogue 
Circular ‘ree 
Saws, Lathes of all our 
7 Mortisers. Machinery. 











Seneca Falls Mfg. Co, 687 Water St., Seneca Falls, N.Y 


















Boring & Turning Mills 


MADE BY 


BETTS MACHINE CO., 


Wilmington, Del. 
oeeneaiaietell 
From JONES & LAUGHLINS, 
& PITTSBURGH, Pa. 
“The 5 Foot Boring and Turning Machin: 








which you shipped to usin August last, perform 
its work very satisfactorily.” 
T. M. JONES, Gen. Man 
i nnsiaeetineeaaal 
SIZES 
5» 6, 7, 7-10, 8, 9, LO, LO-X6, 
12, 14, 14°20 ft. 
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NICHOLSON FI 


ie tails extradite, 


LE COMPANY, 


R. I. 


Files and Rasps. 





In magnitude, variety 


and excellence of pro- 


duct, this company has no equal in this, 
or any other country. 





THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 


For Stationary Enginesand Pumps 























Fitchburg Machine Works. 


Manufacturers of 


METAL-WORKING MACHINES. 





OFFICE AND WORK#, 


13 to 21 MAIN STREET, 


Fitchburg, Mass. 


Send for Catalogue (E.) 
HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers, 
810 Walnut St., Philadelphia. 


Our ag 4 and Revised Catalogue of Practical and Scien- 
tific Books, 8vo., and our other Catalogues and 
wha 








Cireulars, the whole covering ores Le ay of Selenee & = 


Cc. W. LE COUNT, 
South Norwalk, Conn. 


ee PRICE OF LE COUNT'S 
HEAVY STEEL DOG = 


No. Inch. Price. & 
3-8 $ .40 


~ oe -o cee D> en 
[JO 308 B10 4 


22222322: 


Ra SenwmssazenrweSZ 


ismices 


amo 
*ayvul 10430 Sue 03 Way} Jajoid sZop ave 


can be substituted. 
JO 8108/1) “8 JO 308 [[¥UIs 10 “7 


mo 


the thread wears a Heavier Screw 


ae ‘ 12... 2.35 
rH 





This Dog has a Very Heavy Boss, so that i 
{[0j 8 10704 ‘oA0gs 8U 24u}8 “FULIepIO UT AA 





20 ( ‘an. 5 1-2 ee 
21 (ext. 6 5 
One Small Set of 8—by 1-4 inches to Winch, - - r. 6 
One Set of 12—by 1-4in. to? in. continued by 1-2 in. to 3 


poUepsmey PUY OpUP 24397] ‘#9198 [9995 GEM 
=> “Bog [2839 AAbay S,jun0g 87 


~ 
= 





PATENT UNIVERSAL SCREW-CUTTING CENTEB 


ge wyke aco., IWIST DRILL GAUGE. 






























































¢ ofall kinds. Lubricatorsfor Sin- | fatseie cord who win furnish his addres. Fine Machinists’ Tooln—E. Boston, Mase—Sand for Girealar 
| a gle or Double Connection. ’ . 
: D OS: S 
¢ P RICE LI ST. : 
Dn Nog........... | 
Price... ..... = |$19.00 eee $i8.05 
W Capacity ..... tpt. | $ pt. ‘3 2 pt. A.--/ 
NATHAN MANUFACTURING CO.., — — \. BREWERS AIR PUMP FIRE PUMP \. DUPLEX PUMP. 
92 & 94 LIBERTY STREET, NEW YORK, PUMPING MACHINERY P erg tg 
Send for Catalogue.  #SOLK MANUFACTURERS, FOR ALL PURPOSES. 5 © Neen es 
WHAT USERS THINK OF THE 
Hall -— Duplex 
| The four Hall pumps bought of your company | 
HALL about two years ago have been in active service since | 91 LIBERTY 
Established in 1874. 24 and 26 West Street, Cleveland, 0. . fect satisf: WwW 
CLEVELAND TWIST DRILL CO. ‘cme tas STEAM aeons. Werks | 
85 Queen Victoria St., London, Eng. PUMP CO0., | the success you deserve in the introduction of so good | NEW YORE. 
a pump. 
THE VOLKER & ELTHOUSEN MFG. CO. For Sale EAGLE O1L Co., 26 alain ™. Ys Ry. 
CNTR URERS OF ane Steam __ - Pump. 
BUFFALO DUPLEX STEAM PUMPS. face 
Et SACLE mUTLANI Lisle, BUF RAL by 






oO. 





Goulds & ‘Austin, Chicago 
Denver, Col; 
Manistee, 
Saginaw: Adolph Leitelt, Grand Rapids: E. F. Osborne & Co., St. 
Paul, Minn.; R 
Machine Works, San 
paveasy wom e Montgomery, Ala ; Bailey & Lebby, Charles- 
ton 0) 


C.S. Leeds & Go., Minneapolis; 


A. Aller, New York; 8. C. Nightingale & Childs, Boston; Hen 
Snell, Philadelphia; Thos. J. Be cinnati; 


Bell & Co., Cin Shaw, & 
Getepe Worthington Co., Cleveland; 

comety e lerce Machinery Co. 
Sheriff rat ‘Ashworth ttsburgh, Pa.; Jos. Baur, 
Mich.; Jas. Jenks & Co., Detroit; 


Toledo; The 


-* 


ickes "Bros., 


undle, Bpence & ¢ ‘o., Milwaukee; Joshua Hendy 
‘rancisco; Flynn & Emrich, Baltimore; 


Pond Engineering Co., St. ‘Louis and Kansas City ; 
B. ¥ oodwit Norfolk, Va.; Columbus cope “ly Co., Columbus, U. 
D. Coleman. New Orleans. ’ 





MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ano MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Catalogue (300 pages) mailed on receipt of 
Fourteen Cents. 





. 
ping Emery Wheel Co. 
L. BEST, Manager, 
MANUFACTURERS, 

17 Dey Street, New York. 
Our Wheels for Machine Shop 
Work and Tool Grinding 
superior to all others. 


P.H.& F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 











ROOTS’ NEW ACME HAND- BLOWERS. 
Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, eto. 
‘. 8, TOWNSEND, Gen. Ag’. ) 99 coprzannr sr., 


COOKE & C0., Selling Agts., 5 NEW YORK. 
{xu Writing, Please Mention This Paper. 


BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 
PRESS, SHEARS 
AND PUNCH. 


BEAUDRY & C°, 


(Former! of Beau 
} a Up 
wang: dhe ht Power 


“an Scle Manufacturers, 
Also manufacturers of 
HARD COAL HEAT- 

‘ ING FORGES. 
Room 4, MASON B’DG, 
70 KILBY S8T., 

Boston, Mass. 








COILS & BENDS 


ae eee 
IRON, 


BRASS and 


COPPER 


PIPE. 


ALL STYLES. 
THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


UNION STONE COMPANY, 


38 & 40 HAWLEY ST., 36 JOHN ST., 
BOSTON, MASS. NEW YORK. 








FOR BELTS 
3 “ td 
‘ ‘ 


Wooden 
Polishing 
Wheels, 
All Sizes 
to Order. 





Wooden Wheel Polishing Machine and Floor Belt 
Attachment combined. Can furnish either separ- 
ately, if desired. 


Endless Polishing Belts made to Sales of aay Length and Width. 


SEND FOR CATALOGUE. 








Luatartatilay Vota tuutualualy 


L ©. STARRETT, 


Manufacturer of 


3 FINE TOOLS 


ATHOL, MASS. 
SEND FOR FULL LIST. 



































144 in. wide. | § 


STEAM PUMPS. 


BUILD & G ARISON, 


pROOKLTA N.Y 











QUICK ACTION VISES. 





TALLMAN & 


FOR IMMEDIATE DELIVERY. 


No. 3 BRAINARD MILLING MACHINE, Complete. 
No. 3 DALLETT PORTABLE DRILL, 
One 24"x24"x6’ WHITCOMB PLANEK. 


McFADDEN, 












mm 





WITH BRASS 
REMOVABLE WATER CYLINDERS. 
Send for descriptive circulars. 


JOHN WILEY g SON i. ASTOR PL. 


NEW YORK. 
———— PUBLISHERS OF 


SOIENTIFIO AND INDUSTRIAL WORKS. 


Send for Catalogues and Circulars.—Free by mail. 











JoorrweuncurenD svacuenna 3 





MACHINIST'S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others, 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y,. 


NEW SELF-SETTING PLANE. 


ASK YOUR DEALER FOR IT. 
Sample sent as per Circular. 















1025 Market Street, Philadelphia, Pa. 
THE LAIDLAW & DUNN co NVENTORS, AGENTS, DEALERS, OR OTHERS, 
"9 Wishing Novelties in the Mechanical Hardware or 
CINCINNATI, O. Toy line s Manufactured on Contract or Roys alties, 
Purchasers are baie ri to correspond w Lg the Mec _ -— . — 
P U M P I N G a a yo lh ae P sada ay A ne we RD. all fon. 
Mee tetera Mscowan |irgn Fundy of. Shiver & Gu 
PUMP 00, ’ 
Est’d 1862 





Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES. 


WORTHINGTON 
Independent Condenser 


An Economical Addition to Steam 
Engines 


POWER CAINED or 
FUEL SAVED 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


ELECTRIC LIGHT MILL BOAT 
and PUMPING ENGINES 


HENRY R WORTHINGTON 
NEW YORK 











Vineland, N. J. 


Gage Tool Co, 





BOST 
4d‘ CHICAGO 


PHILADELPHIA 
ST LOUIS SAN FRANCISCO 
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Boilers for Export, or for Use in 


Undeveloped Regions. 
Packed for Transportation on Mule back, in Cases weighing not over 275 lbs. 
Easily erected. Self-contained. No brick work required. 
No rivets, expanded joints, calked seams, or packing. 


HARRISON SAFETY BOILER WORKS, 
GERMANTOWN JUNCTION, PHILADELPHIA, PENNA. 

te TEA 33 A VALUABLE BOOK for EVERY 

STEAM USER AND ENGINEER, 


PUBLISHED FOR FREE DISTRIBUTION, BY 





THE BABCOCK & WILCOX COMPANY, 


Manufacturers of 


WATER-TUBE BOILERS, 


107 Hope St... GLASGOW. 


Tue Lowe Bone 


30 Cortlandt St., NEW YORK. 





RICE’S PATENT 


FEED-WATER HEATER umes URIFIER; 


Combined with P 


After 10 years’ 
existence is still 
unequalled for 
durability, effi- 
ciency and econ- 
omy. Manufac- 
turers should 
carefully inquire 
whether their 
motive power is 
generated with 
all possible econ- 
om Investi- 
gation costs but 
little time and 
will be very re 
-_ ~ munerative. 
Send for Descriptive Pamphlet. 
FRANK M. CLARKSON, Detroit, Mich. 


EASTERN AGENT, 
WILLIAM H. BAILEY, 
41 Dey Streei. NEW YORK. 


ra The Bate STEAM 


es 


> eS 
t bed be 


wl 
au 


Over fifty years’ competition has proven 
this system of boiler to be the best in ever 
respect. The LOWE BOILER, with all 
improvements, is the simplest, best wearing, 
and most economical of any kind of fuel. 














Send for desc ription ‘and histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 








GENERATOR 


ae steam rapidly and economi- 
cally Constant circulation of water. 
Easily Cleaned. Furnace produces _ per- 
fectcombustion, Best evaporative duty. 
Material and workmansh p Al. 
number in use. 


WM.T. BATE & SON, 


a Sole Manufacturers, 
Conshohocken, Penn. 


THE WAINWRIGHT 


Corrugated Tube Exhaust Feed-Water Heater 


DELIVERS WATER TO THE BOILER 
: At 200° to 240° Fabr., and without back pressure on Engine. 


Manufactured by 


THE WAINWRICHT M’F’C COMPANY, 


65 and 67 Oliver Street, Boston, Mass. 


The HOPPES Live-Steamn Feed~Water Puider, 


Guaranteed to Prevent Scale in Boilers, 


Using any kind of water. Hard Sheet Steel Troughs, Easily 
Cleaned, 


HOPPES MANUFACTURING CO., 


Send for Catalogue D. SPRINGFIELD, OHIO. 
BEST CHARCOAL IRON STANDARD 


lap-elded BOILER TUBES 


SYRACUSE TUBE CO., SYRACUSE, N. Y. 








Large 


























Waster CHUCK Cl, Formerly Oneida Steam Engine & Foundry Ca, ONEIDA, } ' 


Manufacturers of all kinds 


LATH H AND 


CHUCKS. 


No. re 


Capacity Little Giant Improved. 


Send for Catalogue. fs Be a 


ND DRILL 


roe r Westcott’s Patent, 


: holds Oto 4 inc h. ] 
: to 
. Oto %& 
* Oe 3 
Oto 1 








UOROSTATIC_ACHINERT 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


Vault Elevators, 
&. & 











mn AAAMAUULAVALASLAUUASAAOR AAS AANA 


{Watson & Stillman, 


ia 2 A 
, * 204-210EF. 43dSt., N.Y- 


THE PORTER 


BELT CLAMP 


SIMPLE, CHEAP AND GOOD. 


Send for Catalogue. 


THE HOGGSON & PETTIS MFG. CO, 


New Haven, Conn. 
Mf’r’s of the Sweetland Chuck, &c., &c. 


“CUSHMAN” CHUCKS 








see them at your dealer’s, or write direct to the 
factory. Respectfully, 


THE CUSHMAN CHUCK CO., 


HARTFORD, CONN. 





WELDLESS 


SMOOTH 
INSIDE & OUT, 


ECONOMICAL STEAM BOILERS 


A SPECI 


Pond nd gineering (iy, St zeus 
THOS. H. DALLETT & CO. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 








SEND FOR 
PRICES. 














I. P. RICHARDS, Providence, R. ! 





No. 3 Punches, for Rivets 14” to 1” Dia. 





Foot Power Lathes, Slide Rests, Etc. 


Are guaranteed to be right in all respects. Ask to | z 


W.C. YOUNG & CO., “iiis.co | See 


Engine Lathes, Hand Lathes, pa 


TRADE MARK. 





Manufactured by 


THE E. HORTON & SON CO., 


Windsor Locks, Conn., U.S.A. 
Send for Illustrated Catalogue. 





PLUOR SPAR cox. 


SEND FOR LIST OF USERS. 


Evansville Spar Mining Go,, Evansville, 11d 
Exhaust Tumbling Barrels. 


Henderson Bros. 


=) MANUFACTURERS, 
* WATERBURY, CT. 


SEND FOR CIRCULAR. 


STEEL BALLS 


FOR ANTI-FRICTION BEARINCS, 
OF BEST CAST STEEL. 


HARDENED GROUND & BURNISHED, 
8-16"' to 3’ Diameter. 


Samples and prices on application. 


SIMONDS ROLLING-MACHINE CO. 
FITCHBURG, MASS. 


FINISHED 


HEXAGON NUTS. 


ACCURATE to GAUGE. 


Orders Promptly Filled. 


TRUMP BROS. M'CH CO., 


WILMINGTON, - - DELAWARE. 


PUNCH AND DIE GRINDER, 


For grinding punches 
and dies, such as are used 
in making bolts, rivets, 
screws anda large variety 
of square or circular 
pieces requiring one or 
more fin face 
Works equally well Pa n 
hard steel, chilled iron « 
softer metals. Can be ar 
ranged to grind convex 
concave or flat surface 
Work can be ground to 
. any desired thic knes 
or several piece 
round to sam 








































hickness. 
ma. seme for Circu 


Sr Springfield 
= the and Emery Wheel Co. 


SPRINGFIELD, MASS 








WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


THE BEST 
Non-Conducting Covering for 


Steam Pipe and Boilers, 






The only genuine Fossil Meal. Sold 4 
in bags of 110 lbs. each. Beware of 
imitations. Send for circulars, W. 


Fossil Meal Co, 48 Cedar St, N.Y. “ @, 


A. GIESE, Sole Proprietor. 


BAILEY’S PATENT COPPER CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Bollers through Low Water. 
The fusible metal is kept from contact with the water, thereby avoiding the chem- 








ical and mechanical action, which would otherwise preve nt it from melting. Cap is 
readily removable , permitting free inspection. 

Highly recommended by the chief Boiler Insurance Companies of Great Britain, 
Ove er 150,000 sold in Kurope since first introduced, with increasing sales. Highly 
recomme nded oy » by the U.S. Board of Supe rvising Inspectors of Vessels at Wash 
inet on, D.C. ; by Prof. R. H. Thurston, and many other eminent expert engineers, as 
superior to ) any now in use, and auing all requirements, Highly recommended also 
by a number of master mechanics. 





GEO. VAN WAGENEN, 


233 West Street, New York City, 


AMERICAN LICENSEE AND MANUFACTURER, 
EP" Illustrated Pamphlets on Application. 4 





SOLE 





Weitmyer Patent Furnace, 


Manufactured and Sold by 


POUYDRY AND MACHINE DEPARTMENT 


For burning screenings, cheap fuel, etc 
HARRISBURG, PA, 


Ide Auto. Engines. Portable and Trac 
tion Engines. Steam Road Rollers. Boil 
ers of all descriptions. 





time, 


feed 








1025 


CYLINDER BORING AND FACING MACHINE. 


Miade any size re 
and face o 


uired,. Will bore cylinder 
sat same 
and 


the en 
Built stron 


powerful; has variable 


that feeds 


either way. 


PEDRICK & AYER, 


HAMILTON STREET, PHILADELPHIA, Pa 
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WORSE TWIST DRILL AND MAGHINE COMPANY, Sew Bedtord, nas 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent 


DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


Self-Centering Chuck, Bit Stock Drills. 





CURTIS & CURTIS, 


4 Successors to FORBES & CURTIS, 
66 JOHN ST., Bridgeport Ct., 0.8.4. 


MANUFACTURERS OF 


The Forbes Pat. Die Stock, 


Sendfor Illustrated Catalogue. 


MA CHINER 
For Reducing & Pointing Wire 


aig <4 Apvapteo to Pointing Wire 
Roos ano Wire ror Drawina. 

For Machines or information, address 

the manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 





iM 


{ 












Tap Drill 
Gauges. 











A Complete Cutting-off Machine, $4.00. 
Larger ones which cut to 2 in. $8.00. 
S. ELLIOTT, Newton, Mass. 





We are making a specialty of 
14Inch ENGINELATHES; 
And are selling them at such very low 
prices that even the Poverty- 
Stricken can afford to buy them. 

Don’t sleep another night until 
you write us for Phototypes and 
Prices. §. Ashton Hand Mfg. Co., 


Toughkenamon, Pa. 


. BEVEL GEARS, 


. Cut Theoretically Correct. 
« For particulars and estimates apply to 


HUGO BILGRAM, 


Machinist, 
Successor to 
BREHMER BROS. 








COMPLETE STEAM PUMP 
+= ONLY SEVEN DOLLARS 
DEMAND THIS, PUMP 

©) am 4 o) 8) =| 
DEALER 


OR WRITE 
TO US FOR PRICES 
Van DuZzeNn's PaTtENT 


RAV/N NID) U)4 24) io aE ae 


SOLE MAKERS 
CINCINNATI, 


ed 
——_ 








NGINE jathes, } 
and erry e 


Hand Lathes, Foot TMs ht Die 
WELL 
MOORE, 111 Lap: 


pone Agents, MA 








ERTY STREET, NEW YORK. 
for our 


SEND 6 CENTS ‘ew 


CATALOGUE of Fine 
Toots. E. H. RANDALL 
& Co., 154 Lake St., Chi- 
cago. Western agents for 


woon- WORKING MACHINERY 


For Planing Mills, Furni- 
ture, Chair and ‘Cabinet 
Factories, Cabinet b orks 
and General Wood-Work- 
ing. Send Stamp for ll- 
lustrated Catalogue to 


Rollstone Machine Co, 
45 WATER ST., 














440 N. 12th St., Philadelphia, Pa. 


Fitchburg, Mass. 
OUR 


sew GATALOGUE OF TOOLS 


And Supplies sent free to any address on receipt of Ten 
Cents in stamps (for postage.) 


Chas. A. Strelinger & Co., ive Detroit, Mich. 


y AVE. 





SEND FOR PHOTO OF OUR NEW AND IMPROVED 


17 inch HNGINE LATHE, 


COMPOUND REST AND 


HIGHEST GRADE OF WORKMANSHIP. 
THE MULLER MACHINE TOOL Co., 


8TH and EVANS STREETS, 


TAPER ATTACHMENT. 


CINCINNATI, OHTO. 





BORING AND TURNING MILLS fF 


THES PLANERS DRILL PRESSES 
F.P.MICHEL ROCHESTER NY 


L. W: Pond Machine Go. 


Monutpetarers cf and 


Iron Working Machinery 


Improved ns 
a 















Planers 
cia) Feed, pat- 
siranyn: ee 
r, 
ented Nov. 2, 886. 


(40 Union St. 
“en a 


RICHT 


LJ: 3.25-28-32-36 RIL LS 
> URRI ERS SNYDER 


WORCESTER,MASS 


WE MAKE 
Be RF ST 








New Haven Manf’g Co. 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 


Beco 
Graphite Pipe-Foint. Grease 


FOR 
STEAM OR CAS PIPES, 
BOLTS, SCREWS, ETC. 
FAR BETTER AND CHEAPER 
THAN RED LEAD. 


Joseph Dixon Crucible Co., 


JERSEY CITY, N. J. 


WILLIAM BARKER & (0., 


Manufacturers of 
Iron and Brass 
Working 





























Send tor 140 & 142 E. Sixth St 








SEND FOR CIRCULAR. 


D. SAUNDERS’ OMS, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


4 Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 





1, They are Cheaper 
2: They are Seeal in 


= Exceeding] 
°. For Blow Pipe or 





Positive Pressure or Blast Blower. 


than any other. 
Capacity to larger ones of other makes. 


Hi Very Little Power is required to run them. 
Simple in Construction. 
. Give a Positive Blast, and will drive air ea ' the smallest aperture. 


Furnace they have no equa 
MANUFACTURED BY 


GESSWEIN MACHINE Co. 
OFFICE, 39 JOHN STREET, NEW YORK. 





OOL:S 


ay ectite® 


eo" y 


gfe ir Chucks, Drills, Reamers, Screw-Flates, Go 


RAILROAD SUPPLIES. 


+’ NEW CATALOCUE NOW READY. *§ 


PALMER, CUNNINGHAM & CO, L’d. 


MARKET ST., PHILADELPHIA, PA. 





equaled 
Stronger and 


STEEL 
CASTINGS 


Krom 1-4 TO 15,000 Ibs. WEIGHT, 
True to Pattern, sdund, solid, free from blow-holes and of un 


strength. 
more durable than iron forgings in any position or 


for any service whatever 
40,000 CRANK SHAFTS and "30, 000 GEAR WHEELS of this steel 
now runnin, 
Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives. 


prove this. 
STEEL CASTINGS of every description. 


Send for Circulars and Prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. 


Office, 407 Library St., Philadelphia, Pa. 
~ 





The Armstrong Mfg. Co. 


BRIDGEPORT, CONN. 


Water, GAS AND ores Fitters’ Tools. 





STOCKS AND DIES FOR PIPE, BOLTS AND BRASS 
PIPE WRENCHES, PIPE VISES, ETC. 


—— SEND FOR CATALOGUE. —— 


Buffalo Cupola & Forge Biowers. 


WARRANTED 
Superior to any 
other make. 

All sizes and 
styles of every 
class of work, 





BUFFALO 


FORGE C0. 


BUFFALO, N.Y. 


Send for Cata- 
y logue and prices, 


U. BAIRD JIACHINERY CO. 


Pittsbu heal Pa. 
Machinists’ 
Tools and 
Supplies. 
Pattern 
Makers’ 
Tools. 
Boiler 
Makers’ 
Tools. 


Sturtevant Blowers 
and Exhaust Fans. 




























P. BLAISDELL & CO, 
f 


END for Illustrated Price List of Fine Tools, 
manufactured by Standard Tool (o., Athol, Mass. 





Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price, 


SEND FOR CATALOCUE. 
ISTER MACHINE SCREW CO. 
prem XV YYVYYNVKKYYY 

, WORCESTER. MASS. 










Manufacturers of Set, Cap 
and Machine Screws, Studs, etc. 


SHAPING MACHINES 


FOR HAND AND POWER, 
6”, 8” and 10” Stroke, 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 








Friction Driven 
Center Grinder. 


A neat, simple and cheap tool 
sowee up centers, will grind 
y centers up qucker than they 
can be annealed, turned and 
hardened, will go on any size 
lathe without any adjustme “nt. 





Send for descriptive circular. 
ENERCY M’F’C CO. 
1115 to 1123 S. 15th Street, 


PHILADELPHIA, PA. 





MACHINE TOOLS. 


Special or General, any size, for the manufacture of 
Ordnance, Locomotive, Marine ‘and Statio mary Engines, 
eae »3” Boilers, &e. , Supplied to many leading Firms in the 

States of America. 


Asquith’s Patent Radial Drills 


Unequaled by any in the World. Send specification of re 
quirements. Large Stock of Tools ready for delivery. 


W. ASQUITH, HALIFAX, England. 


GAGE MACHINE WORKS, 


Waterford, N. Y. 


Manuf’r’ sof 


‘FOX, TURRET 











Machinists’ Tool 


WORCESTER, MASS. 











Firms Using the 


All the Sugar Refineries of N. Y. 


Ice Machine Co., Lackawanna Iron and Coal 





MACHINERY 


-eclrculars and 





Near Culvert, 





prices. 





CINCINNATI, 0. 


Co., Worthington, Knowles, Blake, Psi Pump Cos., W. A. Case, Son & Co., 


Heating Cos., all the leading Railroads, Amoskeag Mills, M. and W. 


*“Mason” waives 


, Phila., and Boston, Walworth Mfg. Co , Whittier Mach. 


De 
Standard and Erie Car 


La Vergne 
Co., Martin, Sewall, 


H. Nixon, etc., etc. 


MASON RECULATOR CO., Boston. 
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WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power S 
Cranes, Shafting, Pulleys, Hangers, -—" for transmission of 
power. Improved Self-Adjustin , *. ector of 1876. 
Self-Acting —— of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885, 


{NJECTORS for ALL OONDITIONS of LOQOMOTIVE and STATIONARY: SERVICE 


Tana Aur CL 


Double, Single, Angle 
Bar, Gang, — Horizontal, 
Twin, Boiler, Spacing, 
Gate, Multiple, Belt and 
Steam-Driven 


ht ad thay 


Over 300 Sizes. 
ALSO 
Power Cushioned Hammer. 


Send for New Catalogue. ==8 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PaA.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 


















77 GENUINE 
paneTs S MANUFACTURES 
BEAR 


OUR 
REG.T RADE MARKS 


pt | 


PD AC uphor ib Oronge. 








THE BECKETT & MCDOWELL MFG. CO. 


ARLINCTON, N. J. 8S. A. BECKETT, GEN’L MANAGER. 


IRON FOUNDERS AND MACHINISTS, 
MANUFACTURERS OF 


Steam Engines and General Machinery. Specialties: Ore-Crushing Machinery, Stamp 
Mills and Mining Hoists. 
Having Extensive Foundry Capacity, we are ae he to contract for regular 
supply of Machinery Castings, 


BEMENT, MILES & CO. 


sllindl Peni yn gly PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 

STEAM FORGES, SHIP YARDS, 






BOILER SHOPS, BRIDGE 
WORKS, ETC. 




















— 


THE OPER- cE ROW PLINERS. 


For Accuracy and Dispatch in the performance of | 
regular line of planer work, these tools are guar 
anteed to be unexcelled by the ordinary 
style of planers of the very best makes. 


For a large class of the Extra Wide and Heavy Work 
requiring the Large and Costly Planers of the regular ty pe 
the Open-Side Planers are invaluable. 

The Sellers Spiral Planer Motion is employed on 
these planers. 


DETRICK & HARVEY, Manufacturers, 


+ rice. phototypes. etc.. on application. 


BALTIMORE, Mp. 


RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Governor, 
Balanced Valve. High Speed. 
Stationary Oilers. Best Economy; 


Gold Medal Cincinnati Exposition, 1884. 


THE JOHN 1. NOYE MPG. 6O., 


BUFFALO, N. Y. 





ji 





MACHINERY (0, 


CLEVELAND, OHIO. 
Manufacturers of 
“ACME” 


Single. Automatic Boltcutters, 


Cutting from 3-8 in. to 6 in. diameter. 

zZ —~ Also Separate Heads and Dies. 
we . Send for Catalogues and Discounts. 

“ Agents, Manning, Maxwell & Moore, New York. 





PAT. DEG, 6, 1882 
PAT. DEC, 4, 1883 
PAT. AUG. 26, 1884 





PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 


Specially adapted for use on Steam Engines 
Heavy Machinery, Locomotives, &c. ’ 


Look for brand, “Pure Carbon Bronze.” 


CARBON BRONZE CO., 


SOLE MANUFACTURERS, 
88 WATERST., PITTSBURGH, PA. 
CLUTCH PULLEYS ANC 
CUT-OFF COUPLINGS 
JAS. HUNTER & SON, 
North Adams, Mass. 


SENSITIVE DRILLS. 


NEW STYLES. | 
GREAT IMPROVEMENTS. 











FRICTION 


UNIVERSAL RADIAL: 


RADIAL DRILLING MACHINES 


= <= THREE DESIGNS. SIX SIZES 











| _EMBODY ALL DESIRABLE FEATURES Tee GANG DRILLS. 
PRICES$450. oh ! PWARD Part 0. a 
Ao UNIVERSAL RADIAL DRILL CO aaa eae 
ed. No more trouble from slack belts, 





slippage, uneven Se. from lacings or 
time lost taking uw; 
ALWAYS eae FOR USE 


multiple dle drill 
and superior to ony we rive ahi 


waINGLE SPINDLE Drills improved Over 
800 in use. Send for catalogue. 


DWIGHT SLATE MACHINE (0., 


HARTFORD, CONN, 


“MCMAHON ¢ & COMPANY, 


MANUFACTURERS OF 


PECKS PRT DRORESS 


BEECHER & PECK CONN 


DROP FORGINGS se srect 


BEECHER & PECK, NEW HAVEN CONN. 








——THE—— 
Powell Planer Co. 
Manfrs, IRON PLANERS, 

Worcester, Mass. 










Machinists’ Tools, 


Patent Friction Pulleys. 
Water St., Corate Ledge, 
—= WORCESTER. MASS. 





FRICTION CLUTCH PULLEYS, 


HOISTING ENGINES, 
ELEVATORS, 
STEAM AND 
BELT POWER. 


D. FRISBIE & CO., 114 Liberty St., N.Y. 











YHARLES MURRAY=< 
SANN’ ST. # NEW Yorz«: 


BECK AUTOMATIC ENGINE. 








RPC OSES -— IRING @ Po »WER. "UNRSCEI ELLED in 





For A 
Econo omy, Regulati on, Coolness of Bearings, Workmanship, 
and Gene ral Efficienc y- 
ESPECIALLY ADAPTED FOR ELECTRIC LIGHTING, 


Complete Steam Plants a Specialty. Satisfaction Guaranteed. 
Write for catalogue to 


TAYLOR MFG, CO., Chambersburg, Pa., U. 8. A. 


OIL ENGINES. 


For Printers, Steam Yachts, 
pumping water, sawing wood, 
making ice-cre am, ¢ ‘arpenters, 


Mechanics. 1to5H.P. Fuel, 


Kerosene. No dust. Auto- 
matic in fuel and water sup- 
aly. Illustrated Catalogue 
ree. Mention AMERICAN Ma- 


CHINIST. 
SHIPMAN ENGINE CO., 
92 Pearl St., Boston, Mass. 








OSGOOD DREDGE 00., Albany, N.Y. | MACHINE TOOLS 


RALPH R. OSGOOD, Prea, JAMES H. BLESSING, Vice-Pres. 
and Treasurer. For Immediate Delivery. 


JOHN K, HOWE, Secretary 
MANUFACTURERS OF - 
itrhi j j 1 42 in. x 18 ft. bed, treble-geared LATHE. 
Dredges, Excavators, Ditching Machines, Derricks, etc, (nkces Kha | © 
E i ; 1 36 in, x 36 in. x 9 ft. stroke PLANER, 
1 40 in. x 36 in, x 12 ft. stroke PLANER, 
1 48x 48 x 22 ft. stroke PLANER. 
These planers are held at very low prices. 
} 1 72in. Pulley TURNING MACHINE, 
\17?2in “ BORING MACHINE, 
'1 13in. SLOTTER, 
1 42 in. Cam Milling Machine for Printing Press 
Cam. 


THE NEWARK MACHINE TOOL WORKS, 


Newark, N. J. 








Combined Steam mesaseaes and Derrick Car. 





211 Bace St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation Pop 
Safety Valves, for 
Sta- 
tionary and Marine 
Boilers, also the 
“Reliable” Steam 
Trap. 


Locomotive, 





BAKER’S COMMON 
SENSE OIL FILTER. 


Is the most Simple, Neat, 
Ornamental, Effective, 
Complete and Convenient 
OIL FILTER in the Mar- 
ket. The whole operation 
is visible, and any ordinary 
man can operate it success- 
fully. It will pay for itself the 
first year, ifa littlo: pains is taken 
to catch the waste oil from your 
Engine, Dynamo, Shafting, etc., 

etc. Manufactured and for sale 
by CHAS. F. BAKER, 


223 Third Ave., 8B, MINNEAPOLIS, MINN 
COPELAND 
OIL-BURNING STEAM ENGINE. 


Water, Steam, Fire. Entirely 
and reliably 
AUTOMATIC. 
No Engineer uired, Con- 
sumes about one-third as much 
oil as other oil-burning engines. 
Weight of 2 H. P. engine, 100 
pounds. 

GENERAL AGENTS: 
KIRK BROWN, 
Poe.3.. s. Broad Street, Phila, 
COPEL AND 8. E. CoO., 
199 S. Clark St. 
St. Louis 
M. M. BUCK & CoO, 


NORTHROP MFG. CO., 
117-121 N. Front St., Oamden, N. J. 


KORTING GAS 
ENGINE. 


1 to 400 Horse Power: 

\ The Korting 
| Gas Engine 
is placed upon 
its merits and 
under full guar 
antee to every 
purchaser. 








Penna. 








CATALOQUES on 
APPLICATION. 


HORTING Gi 
ENGINE Cl 


LIMITED. 
60 BARCLAY STREET, 


NEW YORK. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1,000 H.P. 


These e “— s are the combined result of long ex- 
perience h automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for hea ons continuous duty at medium 
yr or high rotative spe Highest attainable Ec onomy 

, in Steam C caoemation ‘and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H.P. fordriving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Con struction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
301 TELEPHONE BUILDING, {N. W. ROBINSON, 154 Washington St., Chicago, Ill. 
SHES AGENTS © W, L SIMPSON, 18 CORTLANDT STREET, N. Y. {ROBINSON & CARY, St. Paul, inn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Scle Licensees and Manufacturers for New Jersey (South of Trenton), Bastern Pennsylvania, Delaware, Maryland and Virginia. 


ELESSING'S W ATER CIRCULATOR ? PURIFIER 


Guaranteed to Absolutely Prevent Formation of 
Seale in Steam Boilers, 


Automatically takes water from the boiler, 
filters it, and returns it in pure condition, thus 
removing scale-making impurities from the 
water, and maintaining a free and steady 
circulation. Combines the well-known 
Albany Steam Trap witha Filter of novel 
construction, which has no rival in point of 
poe oe , facility for cleaning, and assurance 
clogging of sand valve. 
pry also for Circulars of Albany Steam 
Traps, Blessing’s Renewable-Seat Stop and 
Check Valves, Pump Governors, Water Circula- 
tors and Purifiers, etc. 


Albany Steam Trap Co.. arsawr. ». z. 
Bi! Years with the Indicator,”"— 


2 vols o8.00. eee. Pray, Jr., C.& C 
ix thousand sold. J. Wiley 8 
or Thos. Pray, Jr., P. O. 


WILSON’S 


SPEED CONTROLLER, 
As attached to the Gover- 


































AANA ARE RR RRR IRIE 
“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 
33d & Walnut Streets, 130 Washington Street, 
Philadelphia. Chicago. 
New York Agency, 18 Vesey St. 


OVER 25,000 
ENGINES SOLD. 


fous 3 pho Sa Ti iy 
, Boston, Mass. 





HORIZONTAL pathy! niy . Engine, 
‘Otto’ Gas Engines. ; : 

VERTICAL Remington Machine Co., 
**Otto’’ Gas Engines. > BUILDERS OF 


TWIN CYLINDER 


meee” Gs aiieen. CORLISS ENGINES, 


BOILER MAKERS AND 





* a= co BRASS FOUNDERS. 
“Otto” Gas Engines and Pumps. : 
COMBINED Wilmington, Del. 





“Otto” Gas Engines and Dynamos, 


Consume 25 ‘to 75 Per Cent. Less Gas than 
ANY other Gas Engine doing the same work. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


Russell & Co. 


MASSILLON, OHIO, 


BUILDERS OF 


Automatic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 


Sanp For CaTALOGuE. 


IMPORTANT ! 


We are now placing on the 
market 17”, 24”, and 27” Engine 
Lathes, same design and construc- 
tion as our celebrated 19” and 21” 
Lathes. 


We shall produce them in large 
lots, in order that we may be able 
to offer them at the popular prices 
that induced the unprecedented 
sale of our 19” and 21” Lathes. 

















The Best Engine ‘in America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 





MACHINERY ON HAND. 


6 ¥ é > } ) . > ~ 

: i Crank She aper, B. & P.  ¢ ood order. Weight ot 24” with 10 ft. bed, 
y “ > “oe 

Ag i i. # P. ‘ 5200 Ibs. 

12 in. sas Gould. Cheap. Ww 4 ‘Ww 4 

10, 12 and 15in. Crank Shaper. wae angst. New. eight of 27” with 10 ft. bed, 
15 and 20 in. Friction Shaper. Juengst. New. 6500 Ibs. 


20, 26 and 32 in. L. D. & Co. 

4 in. * Bridgeport. ‘ 

12 in. stroke Crank Planer. Good 

12 in. stroke Traveling Head Shaper New. 

7 in, stroke Slotter. N. Y.S. E. Co. Good. 

7 in. and 11 in. swing Hand Lathes, for brass. New 


We furnish, without extra 
charge, Taper Attachment, Com- 
pound Rest, Automatic Stop for 


10 and 12in. Hendey Carriage, Pulley Rest, Etc., in ad- 
0.1 Screw Machine, wire feed. Pratt & Whitney. Good. vir 

N 2 Brown & Sharpe. Good. dition to regular attachments. 

No. 4 “6 

No.5 o Jones & Lamson. “54 

No, 2, 8-spindle Drill. Garvin. a 

ny 1 and 2, Slate Sensitive Drill. New. WRITE FOR PRICES, WITH CUTS 


, 2, 23, 25, 28. and 82in. Drills. New. 
ond Index Milling Machine. Fair. AND DESCRIPTIONS. 


Ni ©. 2 Plain Miller, Brown & Sharpe. Good. 
No.2Hand “ Garvin. A 1. 

No.1 “ “ Pratt & Whitney. A 1. 
No. 2 7“ oe Ames a 
No, 2 Lincoln Pattern Miller. Ames. * 
No. 7 Milling Machine. Brainard. Good. 


No, 2 Die Sinker. Pratt & Whitney. New. 
48 in. Gear Cutter. Hewes & Phillips. * 


No. 8 and 4 Punch Press. Wilder. Good. MANUFACTURERS 


2250 lb. Steam Hammer. Bement. as 


3 r s 
= = Pulley Turning Mac hine. a vens, Good. vi ac h } n e To oO Is, 


ange Lire of Besmas atten, iseaes, gad FriBing 

Cold Rolled Shafting in stock, all sizes. 159, 161, 163 and 165 EGGLESTON AYE., 
136, 138, 146, 148, 160, 152, 1546. 6th St 

CINCINNATI, OHIO. 


Full Line of New Machinery. 
Write for what you want. 
@ee our advertisement on last page.) 


EK. P. BULLARD, 
7% Warren St.,and 62 College Place, 
NEW YORK, 

















Steam ENGINES 
FyLL varie?” 


al TAKEN@ 









cone "GOMER 





een gure. 

HNdenslogar OMpo 
OT ULAR BOILERS. 
5 GEO-A-BARNARD 


“AGENT: 


FRICK COMPANY, Builders, 


WAYNESBORO, PA. 





Eclipse Cats Eu 


Non-Condensing, 
Condensing, 
Compound: 
40 TO 1,000H.P. 
Send for Circulars. 


B. P. HAMPSON & C0, 


36 CORTLANDT ST., 
NEW YORK, 


Sole Eastern Agents. , 








‘CORLISS, vad 
M. J. TIERNEY, 20 NORTH CANAL ‘STREET, CHICAGO, WESTERN ACENT. 


A GENUINE 





Paine H ich SPEED CCorLiss 4 NGINE. 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 


Economy of Fuel & Regulation equal to anything in use. 


B.W. PAYNE & SOKS, 


ELMIRA, N. ¥ 
45 Dey St., New York. 










Tent 


Hill, Clarke & Co., 
Boston, Mass. 


y to S. Canal St., Chicago, Ill. 


The Almond Coupling 


A NEW quarter turn 

motion to replace 
quarter turn belts and bevel 
gears. 


T. R. ALMOND, MFR., 





JOHN McLAREN, 


4 CORLISS 
Engines, 











NOISELESS. 





= FLATHER LATHES 


BOILERS. 


14, 15, 18, 20 and 24 


Inch Swing. 


Any length of Bed up to 20 feet. 


SPECIAL CHARACTERISTICS. 
Large Hollow Spindles. 
Great Range of Feed. 

ERIE, PA. Proper Proportions. 

SNGINES from 15 to 400 Horse Power. Fine Workmanship. 
Boilers of Steel and Iron supplied to the trade 

Turret Attachment. 


or the user. Send for Catalogues. y 
SAW MILLS and GENERAL MACHINERY, ; 

Taper Turning Attachment. 
Works at Nashua, N. H. 


HILL, CLARKE & CO. 


New York Store, 46 Cortlandt Street, 
‘etek Selling Agents, 








STEARNS MFG 6 COMPANY, 





TO MACHINERY MANUFACTURERS. 


Having a first-class Machine Shop and Foundry, 
the latter nearly new, we would like to correspond 
with parties wishing to extend their business. 








HARRIS MANUFACTURING CO., 
Providence, R. I. 


SMITH & BARNHURST. Managers 
156 Oliver St., - Boston. 
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PRICES REDUCED. 


THE ORIGINAL 


Universal Milling Machines 


MADE 


BROWN & SHARPE MFG. CO. 


Providence, R. I., 


BY THE 


Are kept in stock and sold at favorable prices, com- 
pared with any of their TMITATIONS. By making 
these Machines in large numbers, with expensive 
_ special tools, much greater accuracy has been at- 
§) tained than can be reached by the usual methods of 
"—— manufacture. The importance of the greatest attain- 
able accuracy in TOOL-MAKING MACHINES 
’ will be appreciated by Machinists. 





Correspondence Solicited. Catalogue Mailed on Application. 


No. 1 Universal Milling Machine. 





Duplex Steam Pumps 


COPYRIGHT 1683 BY 


eee WATER WORKS MACHINERY, 
THE GORDON & MAXWELL CO. 


HAMILTON, OHIO. 





BRANCH HOUSES: 
Street, 
DELPHIA, 705 Arch Street. 
CHICAGO, 96 Lake Street. 


NEW YORK, 96 Libert 
PHIL 





THE YALE & TOWNE MFG CO. 
STAMFORD GONN 
NEW YORK. CHICAGO, PHILA.BOSTON 


IMITATION 


AN ACKNOWLEDCMENT OF SUPERIORITY. 

The best evidence that the JENKINS BROS. VALVES, JENKINS STANDARD PACKING, and JENKINS DISCS have ex- 
traordinary merit, and are held in high esteem by the public, is that they are being IMITATED and COUNTERFEITED. The imi- 
tations resemble the original in appearance only ; they lack the general excellence of the genuine. Our friends and cus- 
tomers will sustain us in our endeavor to manufacture the best goods, by not accepting any goods unless stamped as 
above. This notice has become necessary by the fraudulent use of our name, and to protect the public from being deceived 

by unprincipled parties placing imitations on the market. 
JENKINS BROS., 71 John Street, N.Y.; 105 Milk Street, Boston ; 








13 South Fourth Street, Phila.; 54 Dearborn Street, Chicago. 


ENCINE LATHES, SHAPERS & DRILLS 


99! 














Shapers. 


17" 19° 21° 94’ 97°" 
Engine Lather. 


20" 24" Upright Drills. 


25'' 28" 92°" 40”" 
B. G. P. F, Drills. 


LODCE, DAVIS & CO., 


CINCINNATI, OHIO. 


Send for Prices. 


25-INCH BACK GEARED 


AND POWER FEED DRILL. 















It will pay you. 
(See * Important * Notice of Engine Lathes on page 15.) 


GOULD & EBERHARDT, E. E. CARVIN & CO. 


139 & 141 Centre Street, N.Y., 
Near Market St. Depot, 


MANUFACTURERS OF 
NEWARK,N. J. 


MACHINISTS’ TOOLS 
EBERHARDT’S 


PATENT 


DRILL PRESS. 












HARDT’S 
Patent 


GEAR CUTTER [ 


Sizes, 18'', 25°’, 
50’, 60’, 84”. 









36”, 
Milling Cutters all Shapes and Sizes. 


|, Straight or Spiral Teeth. Width of face, 1-8 in. 
'to 3 in. Diameter, from 2 1-4 in. to 2 8-4 im 


SEND FoR CaTaLoeun. 





GEAR AND RACK CUTTING TO ORDER. 


ee, 
— 


THE PRATT & WHITNEY Co. 


=Hartford, Connecticut.=} 
MANUFACTURE STANDARD SIZE 


Gylinrica! nd Galper Gauges, 774 


And End Measure Test Pieces. ie 
et Neral bt and Taper Solid Hand nh 
Reamers, Chucking and Shell ; . 
Reamers, Arbors and Steel Mandrels, Taper Pin Reamers, Com-=2 
bination Lathe Chuck. 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION, 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE BILLINGS & SPENCER CO., Hartford, Conn, 


4 
=| 


sSoctabooebe wlbataaiabaat 
! 


s eaeemnetioenl 
BS 








Belt Clamps, Machinists’ Too!s, 
Bight Sizes, Sewing Machine 

Right Inch Shuttles 
Thirty-six Inch. Bobbins, 





DROP-FORGINGS OF EVERY DESCRIPTION. 


Warmer BSmaaey, gy Machine Tel REMOVAL. 





THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the following : 

A machine shop 500’ long by 100’ wide; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men; fire- 
proof two story pattern storage; blacksmith shop; 
engine and boiler houses. These buildings are de- 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad running 
through the machine shop forshipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of castings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St., WN. Y. City, 
NEW SHOPS, Plainfeld, N. J. 








“OIHO “GNV1I3A319 
SSV4¥g pur NO 


‘NOILVOIIddV NO HODOTVLVO CHLVUISOTI 








ENGINE LATHES 
FROM 16 to 48 IN. SWING. 
on application. 
Lowell, Mass., U. S. A. 


GEO. W. FIFIELD, 











Gear Wheels and Gear Cutting.—I make g « 
order, or cut beet on g blanks sent to me. Of all kinds. Of 
i ix ft. fs 





cheap g._ Small cast g. 


J. M. ALLEN, Presrpenr. 
W. B. FRANKLIN, Vior-Presipent. 


J. B. Pirog, Skorerary. 


Facilities complete. Terms reasonable. Send for cat. 
Gro. B. GRANT, 66 Beverly St., Boston, Mass. 


NEY-SEATING MACHINES 


AND 
20 in, Drills a Specialty. 


Our 20 in. Drill isa heavy, sub- 
stantial tool, made for service, has 
Steel shafts and spindle. Gears an 
racks cut from the solid, and have all 
modern improvements, are made by 
special machinery, and sold very low. 
Our Key-Seating Machin 
will save enough in 60 days’ use ehime 
; no pror can afford to do 
without one. We have now ready for 
Beat 








7 


Lathes and Planers 


FOR ALL PURPOSES. 


THE G. A. GRAY C0., 


shi 
Shines and a in. Drills, Bend for Phote 477, 479 & 481 Sycamore, cor. Webster, Clncinnat!, Ohio. 





Photographs and prices sent upon application. 


PRATT & LETCHWORTH, 


= W. P, DAVIS, North Bloomfield, WN. ¥. 
PROPRIETORS <¢ 


EL CASTINGS, 


Buffalo Steel Foundry, 
BUFFALO, N. Y. 


PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOODS, °*°* rrc=**°* DROP HAMMERS. 





—ETC.— 


STILES & PARKER PRESS CO. 
MIDDLETOWN, CONN. 
Branch Office and Factory 208, 205 and 207 CENTRE STREET, NEW YORE, 


Tosine 








gJ.-M.CARPENTER ‘Bae riftiiiiitiliii 


PAWTUCKET.R.I. 














